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(57)Abstract 

PROBLEM TO BE SOLVED: To suck an electric component through a 
plurality of suction nozzles simultaneously and stably. 

SOLUTION: A plurality of suction nozzles 200. each having eccentric suction 
tube and nozzle body, are arranged in the X-axis direction on the X-axis 
slide of an XY robot. Positional error of feeding position, eccentricity of the 
suction plane 254, and positional error of the rotational axis of a holder are 
acquired by picking up the image of the suction plane 254 and a gauge tape 
set in a plurality of feeders. At the time of receiving an electronic component 
20, the nozzle holder is rotated and the suction plane 254 is turned to adjust 
the distance between the centers of three suction planes 254 thus aligning • 
the suction plane 254 with the electronic component in the X-axis direction. 
Subsequently, it is aligned with the electronic component in the Y-axis 
direction by adjusting the position for stopping feeding of the electronic 
component thus sucking the electronic component through three suction 
nozzles 200 simultaneously and stably. Alternatively, the suction plane 254 
may be aligned with the electronic component in the X-axis direction by 
shifting the nozzle holder in the X-axis direction thereby acljusting the 
distance between the axes. 
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* NOTICES ♦ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While putting in order and installing two or more feeders which arrange an electrical part in one train and are sent 
to a components feed zone in the feed direction of these feeders, and the right-angled direction Put in order the nozzle 
holder which holds an adsorption nozzle, respectively in the direction of a list of said feeder, and it is made. to hold. to one 
migration member. It is the approach of sticking to each of two or more adsorption nozzles made holding to these nozzle 
holders with negative pressure, and making it taking out an electrical part fi'om each of said feeder. At least by one side of 
adjusting the distance of said direction of a list between the shafts of some [ at least] things of two or more of said 
adsorption nozzles, and adjusting the delivery halt location of said electrical part in each of two or more of said feeders The 
electrical-part supply approach which performs alignment of the electrical part supplied by two or more feeders, and the 
thing of a part of at least two or more of said adsorption nozzles, and is characterized by these things [ making two or more 
electrical parts stick to some adsorption nozzles simultaneously ] even if few. 

[Claim 2] The electrical-part supply approach according to claim 1 characterized by adjusting the delivery halt location of an 
electrical part by using what sends an electrical part by sending the carrier tape of the longitudinal configuration which puts 
in order and holds an electrical part in one train as said feeder to a longitudinal direction, and adjusting the delivery halt 
location of a carrier tape. 

[Claim 3] Two or more feeders which compare an electrical part with the substrate supporting structure holding the circuit 
board in one train, and are sent to a components feed zone Each feed direction of these feeders becomes parallel to the first 
straight line on a base plane parallel to the front face of the circuit board held at said substrate supporting structure. Two or 
more adsorption nozzles in and the condition that they are located in a line in the direction parallel to said second straight 
line, with the feeder supporting structure held In the condition of standing in a line in the direction parallel to the second 
straight line on said base plane where the components feed zone of these feeders intersects the first straight line It holds 
pivotable around axis of rotation respectively right-angled to said base plane. And a migration member with self movable in 
the location of the arbitration of said base plane, The delivery halt centering-control equipment which adjusts the halt 
location of a direction parallel to said first straight line in said components feed zone of the electrical part in each of two or 
more of said feeders. By controlling at least at least one side and one side with the wheel base adjustment which adjusts the 
wheel base of a direction parallel to said second straight line of some [ at least ] things of two or more of said adsorption 
nozzles One [ at least ] relative position of a direction parallel to said first straight line with the electrical part supplied by 
some [ said / at least ] an adsorption nozzle and said two or more feeders and a direction parallel to said second straight line 
is adjusted. The electrical-part wearing system characterized by including the components receipt control unit which carry 
out adsorption maintenance of two or more electrical parts all at once in some [ said / at least ] adsorption- nozzles. 
[Claim 4] The electrical-part wearing system according to claim 3 characterized by including the electric motor control unit 
which adjusts the delivery halt location of said electrical part when it has the feed gear with which said feeder makes a 
driving source the electric motor which can control angle of rotation and said delivery halt centering-control equipment 
controls the electric motor. 

[Claim 5] The electrical-part wearing system according to claim 3 or 4 characterized by for said migration member holding 
two or more nozzle holders pivotable to the circumference of axis of rotation to which said base plane and some [ at least ] 
things of a list and the nozzle holder of these plurality cross at right angles respectively in the direction parallel to said 
second straight line, and said wheel base adjustment containing two or more these holder slewing gear with which arbitration 
can carry out the include-angle revolution of some nozzle holders according to an individual even if few. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] ' 
[Field of the Invention] This invention relates to improvement in the receipt precision of the electrical part especially 
supplied by the feeder about the electrical-part supply approach and an electricahpart wearing system. 
[0002] 

[Description of the Prior Art] While having two or more feeders which arrange an electrical part (electronic parts are 
included) in one train, and are sent to a components feed zone and supplying an electrical part with these feeders, there is a 
system which picks out an electrical part from a feeder by the adsorption nozzle among the electrical-part wearing systems. 
Although two or more feeders are put in order and formed in the feed direction of an electrical part and the right-angled 
direction and an adsorption nozzle takes. out an electrical part from one of two or more feeders, if two or more adsorption 
nozzles are prepared and it is made to make an electrical part stick to the adsorption nozzle of these plurality 
simultaneously, it is possible to raise the supply efficiency of an electrical part. For example, yvhile ptrtting two or more 
adsorption nozzles in order in the direction of a feeder list and making it hold to one migration member, it is possible to 
double simultaneously the location of the integral multiple of .the distance between each part article feed' zones of two or 
more feeders, then a two or more adsorption nozzles and each part article feed zone of two or more feeders for the distance 
between the axes of each adsorption nozzle, and to make an electrical part adsorb simultaneously. 
[0003] 

[The technical problem, the technical-problem solution means, and effectiveness] which invention tends to solve However, it 
may be difficult to double simultaneously the location of two or more adsorption nozzles and two or more electrical parts. For 
example, the distance between the components feed zones of two or more feeders may not be unable to be restricted, and 
may be unable to double simultaneously with regularity the location of two or more electrical parts located in a components 
feed zone, and two or more adsorption nozzles. Moreover, according to the manufacture error of an adsorption nozzle or a 
feeder, an assembly error, etc., if an error is in the distance between the axes of two or more adsorption nozzles, and the 
distance between each part article feed zones of two or more feeders Even if a gap can arise in the location of the 
adsorption nozzle of every plurality, and a components feed zone, and an adsorption nozzle cannot adsorb an electrical part 
or it can adsorb, the location from which it separated from the core of an electrical part will be adsorbed, and stability is 
missing. 

[0004] This invention makes the above situation a background, two or more adsorption nozzles are ma :ie considering offering 
the electrical-part supply approach, the electrical circuit manufacture approach, and electrical-part wearing system which 
are stabilized and can adsorb an electrical part simultaneous as a technical problem, and the electrica Impart supply approach, 
the electrical circuit manufacture approach, and electrical-part wearing system of following each mode are obtained by this 
invention. Like a claim, each mode is classified into a term, gives a number to each item, and indicates it in the format of 
quoting the number of other terms if needed. This is for making an understanding of this invention easy to the last and 
technical features and those combination given in this description should not be interpreted as being limited to each following 
item at the thing of a publication. Moreover, when two or more matters are indicated by the first term, the matter of these 
plurality must not always be adopted together. It is also possible to choose and adopt only some matters. 
[0005] In addition, it sets in each following term, (1) term is equivalent to claim 1, (2) terms are to claim 2. (10) terms are 
equivalent to claim 4. and (12) terms are equivalent to claim 3 for (9) terms at claim 5. respectively. 
[0006] The feeder which arranges an electrical part in one train and is sent to a components feed zone (1) Two or more' 
While arranging and installing in the feed direction of these feeders, and the right-angled direction, the nozzle holder which 
holds an adsorption nozzle, respectively It is the approach of sticking to each of two or more adsorption nozzles which put in 
order in the direction of a list of said feeder, were made holding to one migration member, and were made holding to these 
nozzle holders with negative pressure, and making it taking out an electrical part from each of said feeder. At least by one 
side of adjusting the distance of said direction of a list between the shafts of some [ at least ] things of two or more of said 
adsorption nozzles, and adjusting the delivery halt location of said electrical part in each of two or more of said feeders 
Alignment of the electrical part supplied by two or more feeders and the thing of a part of at least two or more of said 
adsorption nozzles is performed, and it is these electrical-parts supply approach to which two or more electrical parts are 
made to stick to some adsorption nozzles simultaneously even if few. The distance of the direction of a list between shafts is 
good also as accommodation being possible about all of two or more adsorption nozzles, and good also as accommodation 
being possible about a part. The distance of the direction of a list between shafts is adjusted about all adsorption nozzles, 
and you may make it all adsorption nozzles adsorb an electrical part simultaneously, it adjusts about some adsorption 
nozzles, and you may make it some adsorption nozzles adsorb an electrical part simultaneously in the case of the former. It 
is some adsorption nozzles, the distance between shafts may be made to be adjusted about all of two or more adsorption 
nozzles that can adjust the distance of the direction of a list between shafts, and it may be made to be adjusted also in the 
latter about some adsorption nozzles. If the distance of the direction of a list between the shafts of two or more adsorption 
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nozzles is adjusted For example, whether the distance between the components feed zones of a feeder is not fixed or an- 
error is in the distance between the axes of two or more adsorption nozzles, or the distance between the components feed 
zones of a feeder The location of two or more adsorption nozzles and two or more electronic parts is doubled, it can be 
stabilized and an electrical part can be made to stick to two or more adsorption nozzles simultaneous by adjusting the 
distance of the direction of a list between the shafts of two or more adsorption nozzles. Moreover, even if an error is in the 
delivery halt location of an electrical part or the position error of a direction parallel to a feed direction etc. is in an 
adsorption nozzle, the location in the feed direction of two or more adsorption nozzles and two or more electrical parts is 
doubled, respectively, it can be stabilized and an electrical part can be made to stick to two or more adsorption nozzles . 
simultaneous by adjusting a delivery halt location, if the delivery halt location of the electrical part in each of two or more 
feeders is adjusted. Although adjusting either of the distance of the direction of a list and a delivery halt location can even 
raise adsorption precision, if both are adjusted, adsorption precision can improve more, for example, adsorption of a small . 
electrical part can be stabilized more. 

[0007] (2) Adjust the delivery halt location of an electrical part by using what sends an electrical part and ac|justing the . 
delivery halt location of a carrier tape by sending the carrier tape of the longitudinal configuratiorl which puts in order and 
holds an electrical part in one train as said feeder to a longitudinal direction. The electrical-part supply approach given in (1 ) 
term. Opening of a components hold crevice could be closed by the covering tape stuck on the carrier tape, and a carrier 
tape may hold the lead of an electrical part or may hold an electrical part in one train while many components hold crevices 
are established in one train along with the longitudinal direction of a carrier tape and one electrical part is held at a time in 
each part article hold crevice, 

(3) (1) term which adjusts the wheel base of the adsorption section of some [ said / at least ] adsorption nozzles when the 
attaching part-ed held at said nozzle holder and the adsorption section which adsorbs an electrical part use what carried out 
eccentricity mutually and rotates a nozzle holder as said adsorption nozzle — or — The electrical-part supply approach 
given in (2) terms. By this paragraph "The distance in the direction of a list between the shafts of some [ at least ] things" in 
(1) term will be "a wheel base of the adsorption section of some [ at least ] adsorption nozzles." If an attaching part-ed and 
the adsorption section are made to carry out eccentricity mutually, a nozzle holder can be rotated, it can be made to be. able 
to cii^cle in the core of the adsorption section around axis of rotation of a nozzle holder, the location in the direction of. a list 
of the feeder can be changed, and the distance in the direction of a feeder list between the shafts of two or more adsorption 
nozzles can be adjusted. For example, that a revolution position error (revolution position error of the circumference of an 
axis right-angled to the adsorbed field where it adsorbs by the adsorption nozzle of an electrical part) should be canceled to 
the electrical part which the adsorption nozzle held In what was constituted so that a nozzle holder might be rotated, an 
adsorption nozzle might be rotated and an electrical part might be rotated It is possible to adjust a wheel base using a holder 
slewing gear for that, and the wheel base of the adsorption section of an adsorption nozzle can b'e acUusted easily and 
cheaply. 

[0008] (4) make some [ at least ] things of two or more of said nozzle holders hold possible [ accommodation of a wheel 
base ] to said migration member, and adjust the wheel base of some [ said / at least ] adsorption nozzles by accommodation 
of the wheel base of these nozzle holders (1) term — or — The electrical-part supply approach given in (2) terms. 
[0009] (5) use what makes an electric motor a driving source as a feed gear which sends said electrical part and adjust the 
delivery halt location of said electrical part by control of angle of rotation of the electric motor (1) term — or — The 
electrical-part supply approach given in either of the (4) terms. The feed gear which makes an electric motor a driving source 
is formed in two or more feeders, respectively, and the delivery halt location of an electrical part is adjusted for every feeder 
by control of angle of rotation of an electric motor. According to control of angle of rotation of an electric motor, the delivery 
halt location of an electrical part can be acljusted easily. The driving source slack electric motor of a feed gear may be 
formed out of a feeder, and the operation system section operated by the electric motor may be prepared in a feeder. You 
make the relative displacement of a driving source and two or more feeders carry out in the direction parallel to the direction 
of a list of a feeder in this case, may make it make it a driving source drive the thing of the arbitration of two or more 
feeders, each feed gear of two or more feeders is made to share a driving source, the regulatory mechanism of a delivery 
pitch is prepared in the operation system section, and you may make it adjust the delivery halt location of an electrical part 
[0010]. (6) The location in a direction right-angled to said feed direction of each components feed zone of two or more of 
said feeders, The supply location detection stroke which detects at least one side with the delivery halt location of said 
electrical part in each feeder is included. Based on the supply location detected according to the supply location detection 
stroke, alignment of said electrical part and the thing of a part of at least two or more of said adsorption nozzles is 
performed. ** [ there is no (1) term ] The electrical-part supply approach given in either of the (5) terms. For example, it is 
possible to detect a supply location by making recognition equipment recognize the reference mark prepared near the 
components feed zone of a feeder, and the electrical part held at the carrier tape. Moreover, it is also possible by equipping 
each feeder with a gage tape and making recognition equipment recognize the gage tape to detect a supply location. A gage 
tape may be prepared apart from a carrier tape, and may be prepared in one with a carrier tape. The part which functions as 
a gage tape in the case of the latter (for example, the leader of a carrier tape) is prepared with proper means, such as 
printing and pasting of a seal. If the supply location of an electrical part is detected, even if a position error is in a supply 
location according to the manufacture error of a feeder, a position error, etc., alignment of two or more electrical parts and 
two or more adsorption nozzles will be performed so that it may be decreased, and the stability of adsorption will improve. 
(7) performing the alignment of said electrical part and the thing of a part of at least two or more of said adsorption nozzles 
based on the adsorption section location which detected according to the adsorption section location detection stroke 
including the adsorption section location detection stroke which detects the location of the adsorption section which adsorbs 
the electrical part of some [ at least ] things of two or more of said adsorption nozzles (1) term — or — The electrical-part 
supply approach given in either of the (6) terms. If the location of the adsorption section of an adsorption nozzle is detected, 
even if a position error is in the location of the adsorption section, alignment of two or more electrical parts and two or more 
adsorption nozzles will be performed so that it may be decreased, and the stability of adsorption will improve. 
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[0011] (8) ** [ there is no (1) term ] The electrical . circuit manufacture approach including the^ assembly stroke which 
assembles an electrical circuit by making two or more [ on the circuit board / predetermined ] equip either of the (7) terms 
with the electrical part made to hold for an adsorption nozzle by the electrical-part supply approach of a publication. Since 
two or more electrical parts are simultaneously picked out from a feeder, it is possible for the time amount which drawing of 
an electrical part takes to be short to end, and to raise electrical circuit manufacture efficiency. 

[0012] (9) Two or more feeders which compare an electrical part with the substrate supporting structure holding the circuit 
board in one train, and are sent to a components feed zone Each feed direction of these feeders becomes parallel to the first 
straight line on a base plane parallel to the front face of the circuit board held at said substrate supporting structure. Two or 
more adsorption nozzles in and the condition that they are located iii a line in the direction parallel to said second straight 
line, with the feeder supporting structure held in the condition of standing in a line in the direction parallel to the second 
straight line on said base plane where the components feed zone of these feeders intersects the first straight line It holds 
pivotable around axis of rptation respectively right-angled to said base plane. And a migration member with self movable in 
the location of the arbitration of -said base plane. The delivery halt centering-control equipment which adjusts the halt 
location of a direction parallel to said first straight line in said components feed zone of the electrical part in each of two pr 
more of said feeders, By controlling at least at least one side and one side with the wheel base adjustment which ac(iusts the 
wheel base of a direction parallel to said second straight line of some [ at least ] things of two or more of said adsoription 
nozzles One [ at least ] relative position of a direction parallel to said first straight line with the electrical part supplied by 
some [ said / at least ] an adsorption nozzle iand said two or more feeders and a direction parallel to said second straight line 
is adjusted. The electrical-part wearing system which contains in some [ said / at least ] adsorption nozzles the components 
receipt control unit which carry out adsorption maintenance of two or more electrical parts all at once. It is desirable for the 
first straight line and the second straight line to be what intersects perpendicularly mutually. While an electrical part is 
carried in the printed wired board by which the electrical part is not carried in all of the printed circuits prepared in the 
insulating substrate, the printed wired board by which the electrical part was already carried in some printed circuits, and a 
printed circuit the printed circuit board which finished soldering junction and mounting to one field completed is contained in 
the circuit board. Two or more adsorption nozzles are moved to two or more feeders, and some [ at least ] adsorption 
nozzles take out two or more electrical parts all at once.One [ at least] accommodation of the delivery halt location of an. 
electrical part, and the wheel base of some [ at least ] things of two or more nozzles. It can be stabilized and an electrical 
part can be made to stick to two or more adsorption nozzles simultaneous, as explained in (1) term. Two or more feeders 
with which electrical parts are taken out ail at once may adjoin mutually, and may be separated with two or more adsorption 
nozzles. Two or more adsorption nozzles holding two or more electrical parts are moved to the circuit board by the migration 
member, and equip the covering arrival location set as the circuit board with the held electrical part. While an adsorption 
nozzle is rotated before the circuit board is equipped with an electrical part an electrical part is rotated, for example, the 
revolution position error of an electrical part is corrected, and if required, a position (revolution location) will be changed. 
[0013] (10) It has the feed gear with which said feeder makes a driving source the electric motor which can control angle of 
rotation, and said delivery halt centering-control equipment contains the electric motor control unit which adjusts the 
delivery halt location of said electrical part by controlling the electric motor. Electrical-part wearing system given in (9) 
terms. A servo motor or a pulse motor is used as an electric motor. Accommodation of a driving sourqe. then a delivery halt 
location is easy in the electric motor which can control angle of rotation. 

(11) Said feeder was equipped with the tape-feed equipment which sends an electrical part by sending 
longitudinal configuration which puts in order and holds an electrical part in one train to a longitudinal 
part wearing system given in (9) terms or (10) terms. 

[0014] (12) Said migration member holds two or more nozzle holders pivotable to the circumference of* axis of rotation to 
which said base plane and some [ at least ] things of a list and the nozzle holder of these plurality cross at right angles 
respectively in the direction parallel to said second straight line, and said wheel base adjustment contains two or more these 
holder slewing gear with which arbitration can carry out the include-angle revolution of some nozzle holders according to an 
individual, even if few. Electrical-part wearing system given in either (9) terms thru/or (1 1) terms. An adsorption nozzle is 
rotated by rotating a nozzle holder. Therefore, if the adsorption section of an adsorption nozzle is made to carry out 
eccentricity to the attaching part-ed held by the nozzle holder, by rotating a nozzle holder, the adsorption section will be 
revolved by the surroundings of holder axis of rotation, the location to holder axis of rotation of the adsorption section will be 
ac(justed, and the wheel base of two or more adsorption nozzles, i.e.. the distance of the center to center of each adsorption 
section of two or more adsorption nozzles, will be adjusted. Intentional eccentricity is sufficient as the eccentricity to the 
attaching part-ed of the adsorption section, and the eccentric error resulting from the deflection of adsorption tubing which 
constitutes a manufacture error and the adsorption section etc. is sufficient as it. When acjjusting a wheel base using an 
eccentric error and canceling a position error, eccentricity is insufficient a position error all may be unable to be canceled, 
and a nozzle holder is rotated in that case to the location where a position error is most decreased by turning of the 
adsorption section. 

[0015] (13) Said migration member holds two or more nozzle holders in the direction parallel to said second straight line in 
the condition movable in a list and the direction where some [ at least] things of the nozzle holder of these plurality are 
parallel to the second straight line. Said wheel base adjustment moves some [ the / at least ] nozzle holders in the direction 
parallel to said second straight line. The holder migration equipment which adjusts the wheel base of some [ the / at least ] 
nozzle holders and the nozzle holder which adjoins it is included. Electrical-part wearing system given in either (9) terms 
thru/or (1 1) terms. According to this paragraph, even if it does not carry out eccentricity of the adsorption section and the 
attaching part-ed of an adsorption nozzle mutually, the distance of the center to center of the adsorption section can be 
adjusted, a wheel base can be adjusted, eccentricity of the adsorption section and the attaching part-ed of an adsorption 
nozzle is carried out, and a wheel base is acjjusted by accommodation of a wheel base like [ in the case of adjusting a wheel 
. base by the revolution of a nozzle holder ], without producing a gap of a direction parallel to the first straight line in the 
location of the adsorption section. 



the carrier tape of the 
direction. Electrical- 
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[0016] (14) The feed zone recognition equipment which recognizes near [ each ] the components feed zone of two or more 
of said feeders in the location defined beforehand. A location [ in / based on the information from the feed zone recognition 
equipment / a direction right-angled to said feed direction of each components feed zone of two or more of said feeders ]. 
The supply reference-by-location profit equipment which acquires at least one side with the delivery halt location of said 
electrical part in each feeder is included. Said components receipt control unit acljusts one [ said / at least ] relative position 
based on the supply location acquired by the supply reference-by-location profit equipment Electrical-part wearing system 
given in either (9) terms thru/or (13) terms. Feed zone recognition equipment is constituted by for example, image pick-up 
equipment Image pick-up equipment is good also as field image pick-up equipment which acquires the secondary subject 
copy of a photographic subject at once, and a line sensor may constitute it A line sensor has many the image sensors 
thru/or photo detectors arranged in in the shape of a straight line, and a secondary subject copy is obtained by picturtzing 
repeatedly, carrying out relative displacement to a photographic subject this paragraph — for example. It is similarly . 
explained as (6) terms. An operation given in (6) terms and effectiveness are acquired. 

(15) The adsorption section recognition equipment which recognizes the adsorption section which adsorbs the electrical part 
of some [ at least ] things of two or more of said adsorption nozzles in the location defined befonehand, The 'adsorption 
section reference-by-location profit equipment which acquires the location of said adsorption section based on the 
information from the adsorption section recognition equipment is included. An electrical-part wearing system given, in either 
(9) terms in which said components receipt control unit adjusts one [ said / at least ] relative position based on the 
adsorption section location acquired by the adsorption section reference-by-location profit equipment thru/or (14) terms. 
Adsorption section recognition equipment is constituted by for example, image pick-up equipment according to this 
paragraph — for example An operation given in (7) terms and effectiveness are acquired. 
[0017] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained to a detail based on a drawing. 
The electronic-parts wearing system which is one of the operation gestalten of this invention is shown in drawing 1 . In 
drawing 1 , 10 is the base as a body of a system of an electronic-parts wearing system. On the base 10, the components 
feeder 24 and 26 grades which supply electronic parts 20 to the patchboard supporting structure 18 as the patchboard . 
conveyer 16 which conveys the printed wired board 14 which is a kind of the circuit board, and the substrate supporting 
structure holding a printed wired board 14, the components wearing equipment 22 which equips a printed wired board 14 with 
the electronic parts 20 (refer to drawing 3 ) which are kinds of an electrical part, and components wearing equipment 22 are 
prepared. 

[0018] The patchboard conveyer 16 is equipped with the guide rails 30 and 32 of a couple as roughly shown in drawing 1 . An 
endless wrapping object slack conveyor belt (graphic display abbreviation) is almost wound around the guide rails 30 and 32 
of a couple, respectively, a printed wired board 14 is carried on a conveyor belt, and a printed wired board 14 is conveyed by 
making these one pairs of conveyor belts synchronize and go around with a belt driving gear (graphic display abbreviation). 
[0019] It is held by the patchboard supporting structure 18 prepared in the part corresponding to the activity location of the 
base 12 while being stopped in the activity location defined beforehand in this operation gestalt by the arrester which a 
printed wired board 14 is conveyed with a level position by patchboard conveyer 16, and omits a graphic display. In this 
operation gestalt, a printed wired board 1 4 is held with a position with the level front face 28 (refer to drawing 2 ) which is a 
covering arrival side where it is equipped with the electronic parts 20. and is a top face. 

[0020] In this electronic-parts wearing system, XY coordinate plane is horizontally set up about the whole. This XY 
coordinate plane constitutes a base plane parallel to the front face 28 of a printed wired board 14. on the other hand, biaxial 
[ which intersects perpendicularly mutually on XY coordinate plane ] comes out, a certain X-axis constitutes the second 
straight line on a base plane, and the Y-axis which is another side constitutes the first straight line on a base plane. In this 
operation gestalt. a printed wired board 14 is conveyed in the direction parallel to X shaft orientations by patchboard 
conveyer 16. 

[0021] As shown in drawing 1 and drawing 2 , the components feeders 24 and 26 are mutually far apart in Y shaft 
orientations, fix a location to the both sides of the patchboard conveyer 16. and are stood still and prepared in them. The 
components feeders 24 and 26 are used as the feeder die-parts feeder by each in the example of a graphic display. The 
configuration of the components feeders 24 and 26 is the same, and explains the components feeder 24 typically. Moreover, 
the components feeders 24 and 26 are constituted by JP.10-1 12598.A almost like the components feeder of a publication, 
and are explained briefly. 

[0022] The components feeder 24 has the components supply table 44 on which many feeders 40 were arranged on the 
feeder support table 42. By this operation gestalt, the feeder 40 shall be supplied in the condition of having made electronic 
parts 20 holding on the carrier tape 48, and having considered as the taping electronic parts 50, as shown in drawing 6 and 
drawing 7 . 

[0023] the carrier tape 48 — a longitudinal configuration — accomplishing — the direction where many components hold 
crevices 52 are parallel to a longitudinal direction — setting — regular intervals — and, while being formed in one train By 
holding one electronic parts 20 at a time in each of the components hold crevice 52. and being closed with the covering tape 
54 on which opening of these components hold crevice 52 was stuck on the carrier tape 48 The elutriation from the 
components hold crevice 52 of the electronic parts 20 in the time of a carrier tape feed etc. is prevented. The carrier tape 
48 puts in order and holds electronic parts 20 in one train. The formation pitch of the components hold crevice 52 is called a 
components hold pitch thru/or a delivery pitch. Many sprocket holes 56 are established in the carrier tape 48 at equal 
intervals along with the longitudinal direction of the carrier tape 48 again. Thus, the constituted taping electronic parts 50 are 
set to a feeder 40 in the condition of having been twisted around the components hold machine slack components hold reel 
58. 

[0024] The carrier tape-feed equipment 66 and covering tape ** as the components hold machine supporting structure 
holding the body 62 of a feeder and the components hold reel 58 thru/or the tape supporting structure slack reel supporting 
structure 64. and tape-feed equipment carry out a feeder 40, and it has equipment 68. as shown in the body 62 of a feeder 
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at drawing 5 , while fitting is carried out to the engagement slot 72 which the positioning section 70 was formed and was 
established in the feeder support table 42 and the cross direction is positioned by parallel at X shaft orientations, it is made 
to engage with the engagement member 74 — having — positioning of a cross direction — and it comes floating, succeeds in 
prevention and is stopped by the feeder support table 42 removable by the engagement lever 76. In this operation gestalt, 
the feeder support table 42, the engagement slot 72. the engagement member 74, and the engagement lever 76 grade 
constitute the feeder supporting structure 78. The cross direction of a feeder 40 is a direction parallel to a longitudinal 
direction, and while two or more feeders 40 are positioned with the position in which a longitudinal direction becomes parallel 
to Y shaft orientations by the feeder supporting structure 78, each part article feed zone of two or more feeders 40 is held . 
together with the straight line top parallel to X shaft orientations. In addition, in this operation gestalt, in order to simplify 
explanation, it is supposed that the maintenance pitch of the feeder 40 by the feeder supporting structure 78 is fixed, and 
suppose that the feeder 40 with large width of face is held using the tooth space for two or more pitches. A maintenance 
pitch is the distance in X . shaft orientations of the location on the design of each part article feed zone which the adjoining 
feeder 40 mentions later. 

[0025] The reel supporting structure 64 is equipped with the support roller 80 of revolution supporter material slack plura\ity 
attached in the body 62 of a feeder piv.otable, and is supporting the components hold reel 58 pivotable. The taping electronic 
parts 50 pulled out from the components hold reel 58 are carried on the advice member 88 prepared in the body 62 of a 
feeder, and are sent to the front, i.e., the patchboard conveyer 16 side, by carrier tape-feed equipment 66 in the condition of 
having been supported from the lower part. 

[0026] Carrier tape-feed equipment 66 is equipped with a pulse motor 100, the actuation gear 102, the driven gear 104 
attached in the body 62 of a feeder pivotable. respectively, the driving pulley 106, the driving belt 108. the driven pulley 110. 
and the sprocket 1 1 2. The sprocket hole 56 of the taping electronic parts 50 is made to engage with the gear tooth 1 14 of .a • 
sprocket 112, by rotating a sprocket 112, it is sent in the direction parallel to Y shaft orientations, and the taping electronic 
parts 50 are the longitudinal direction thru/or the longitudinal direction of a feeder 40. and they are sent [ electronic parts 20 
are put in order by one train and ] to a components feed zone. Electi'onic parts 20 are sent In the direction of a list of two or 
more feeders 40. and the right-angled direction. Moreover, the actuation gear 102 grade constitutes the revolution transport 
unit which transmits the revolution of a pulse motor 100 to a sprocket 112. 

[0027] A pulse motor 100 is a kind of the electric motor slack revolution electric motor which can control angle of rotation, 
the driving source of carrier tape-feed equipment 66 Is constituted, and angle of rotation of a pulse motor 100 Is controlled 
by control of a driving signal. Thereby, the delivery die length of the taping electronic parts 50 Is adjusted, and the delivery 
halt location of the taping electronic parts 50 thru/or electronic parts 20 is adjusted. Although the supply location of the 
electronic parts 20 of a feeder 40 is determined by the delivery halt location in Y shaft orientations., the delivery halt location 
is adjusted. 

[0028] Covering 115 (refer to drawing 8 ) is put on the part made to engage with the sprocket 1 12 of the carrier tape 54. and 
the part before and behind that, the covering tape 54 removes and the relief from the body 62 of a feeder of the taping 
electronic parts 50 at the time is prevented. Opening 1 1 7 is formed and he is trying for drawing by the conriponents wearing 
equipment 22 of electronic parts 20 to approve, as shown in covering 1 15 at drawing 8 . The part containing this opening 117 
constitutes the components feed zone 1 22 of a feeder 40. 

[0029] As shown In a sprocket 1 12 at drawing 9 . the detected part material 116 is formed in relative revolution impossible. 
The detected part material 1 16 accomplishes the cylinder top of an owner bottom, and the slit 120 is brmed In the peripheral 
wall 118 at the equiangular distance. Let the pitch of the hoop direction of a slit 120 be the integral m jltiple of the formation 
pitch of the components hold crevice 52 of the taping electronic parts 50 sent by the feeder 40 by which this sprocket 1 12 
was formed. The detected part material 116 is approached and the detection equipment slack photoelectrical sensor 124 is 
formed. The photoelectrical sensor 124 has a light-emitting part 126 and a light sensing portion 128, is' used as the 
transparency mold In this operation gestalt, and a light-emitting part 126 and a light sensing portion 12j3 counter the both 
sides of a peripheral wall 1 18 mutually, respectively, and It Is arranged. Therefore, when a sprocket 1 12 is rotated and the 
detected part material 1 16 is rotated with It, in the condition that a light-emitting part 126 and a light sensing portion 128 
counter a slit 120. a light sensing portion 128 receives light, and a light sensing portion 128 does not receive light in the 
condition that parts other than slit 120 of a peripheral wall 118 counter. When it changes into the condition of receiving light 
from the condition that a light sensing portion 128 does not receive light and the light income exceeds the set point, the 
photoelectrical sensor 124 is constituted so that the detecting signal may change to ON signal from an OFF signal. 
[0030] The photoelectrical sensor 124 Is formed possible [ accommodation of the location of the circumference of axis of 
rotation of a sprocket 112 ]. The location of the photoelectrical sensor 124 is beforehand acUusted in the location where a 
detecting signal changes from an OFF signal to ON signal exactly in the condition of being located in the supply location 
which the components hold crevice 52 of the taping electronic parts 50 is a location in the opening 117 of covering 115. and 
is a location where the components feed zone 122 was defined beforehand. This accommodation is performed by the 
operator. The components hold crevice 52 is the location located in the location where it was set up beforehand, for example, 
center, of opening, or this supply location is a location where the gear tooth 114 of a sprocket 112 will be in the condition of 
being located in the predetermined condition in the slot prepared in covering 1 1 5. 

[0031] The slit 120 of the detected part material 116 is formed in the hoop direction in the pitch of the integral multiple of 
the components hold pitch of the taping electronic parts 50. For example, if there is no misfeed difference in carrier tape- 
feed equipment 66 when formed in the same pitch as 1 time. i.e.. a components hold pitch In a pulse motor's 100 designing, 
when [ at which It was set up ] an include-angle revolution is carried out. the detecting signal of the photoelectrical sensor 
124 changes from an OFF signal to ON signal with ************ with the taping electronic parts 50 equal to one pitch, i.e.. a 
components hold pitch. 

[0032] However, since it is not directly linked with a pulse motor 100 but the revolution of a pulse motor 100 is transmitted 
to a sprocket 112 through a revolution transport unit, an error produces a sprocket 112 in the revolution of a sprocket 112. 
The magnitude of this error is obtained from actual angle of rotation of the pulse motor 100 when the detecting signal of the 
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photoelectrical sensor 124 changes from an OFF signal to ON signal, and angle of rotation on a design. For example, 
thetaMN. then a misfeed difference are acquired by lengthening N-theta MU to include-angle thetaMN in angle of rotation of 
the pulse motor 100 when the detecting signal of N-theta MU and the photoelectrical sensor 124 changes angle of rotation 
on the design of the pulse motor 100 which delivery of one pitch of the taping electronic parts 50 takes to ON signal from an 
OFF signal. N is the count of delivery of the taping electronic parts 50. In addition, although the number of the pulses for 
operating a pulse motor 100 counts and angle of rotation is obtained with a pulse number, you may make it angle-o'f-rotation 
detection equipments, such as an encoder, detect angle of rotation of a pulse motor in this operation gestalt. 
[0033] The example produced in the sense from which the misfeed difference of carrier tape-feed equipment 66 become^ 
superfluous [ angle of rotation of a sprocket 1 1 2 ] is shown in drawing 10 . A misfeed difference is accumulated with buildup 
of the count N of delivery. Therefore, whenever the detecting signal of the photoelectrical sensor 124 changes from an OFF 
signal to ON signal, while a misfeed difference is searched for, the absolute value is compared with thiB set point. It is judged 
with its error being small with [ difference / this misfeed difference is an accumulated error and ] the set point [ below ]. and 
it being convenient It is reset, while an error will be large and the actuation command value of a pulse motor 100 will be , 
corrected, if the set point is exceeded to it. For example, while an actuation command value is corrected so that angle of 
rotation of a part for an accumulated error and a pulse motor 100 may become small at the time of the next delivery of 
delivery of the taping electronic parts 50 at the time of it being detected that the absolute value of gn accumulated error- 
exceeded the set point angle-of-rotation N-theta MU and thetaMN are reset by 0 at the time of the next delivery initiation. 
A misfeed difference accumulates without limits by that cause, and it is avoided that the positioning accuracy to the 
components feed zone of electronic parts 20 falls. 

[0034] As said covering tape ** carries out and equipment 68 is shown in drawing 5 It has the driving belt 138 and the driven 
pulley 140 which ****** carries out and transmit the revolution of the driving pulley 106 of said carrier tape-feed equipment 
66 to the pinch rollers 134 and 136 of one pair of member slack, and one pinch roller 134. While the covering tape 54 inserted 
elastically is sent between pinch rollers 134.136 by rotating a pinch roller 134 and rotating a pinch roller 136, it is removed 
from the carrier tape 48. Covering tape ** considers as carrier tape-feed equipment 66, equipment 68 is sharing the driving 
source, delivery of the taping electronic parts 50 and the covering tape 56 remove it, and ** is performed simultaneously. 
The covering tape 54 removed from the carrier tape 54 is pulled out outside from the slit 144 (refer to drawing 8 ) prepared 
in covering 115, and is discharged below through the advice member slack advice tubing 142. In addition, let carrier tape-feed 
equipment 66, the revolution wrapping object slack pulley which covering tape ** carries out and constitutes equipment 68, 
and the wrapping object slack belt be a timing pulley and a timing belt in this operation gestalt respectively. 
[0035] Components wearing equipment 22 is explained. Components wearing equipment 22 is equipped with the XY robot 152 
which moves three components wearing units 150 and these components wearing unit 150 in plurality and this operation 
gestalt. With the XY robot 152, three components wearing units 150 are made to carry out straight-line migration to the 
location of the arbitration in said XY coordinate plane, convey electronic parts 20, and equip the fi'ont face 28 of a printed 
wired board 14 with them. 

[0036] The XY robot 152 contains the Y-axis slide 160 formed movable on the base 10 at Y shaft orientations, the Y-axis 
slide migration equipment 162 to which the Y-axis slide 160 is moved, the X-axis slide 164 formed movable on the Y-axis 
slide at X shaft orientations, and the X-axis slide migration equipment 166 to which the X-axis slide 164 is moved, as shown 
in drawing 1 . • • • 

[0037] Y-axis slide migration equipment 162 makes a driving source the motor 168 for Y-axis slide migration. It is changed 
into the rectilinear motion of the Y-axis slide 160 by the motion inverter with which the revolution contains the nut 172 of 
immobilization in the feed screw slack ball screw 170 and the Y-axis slide 164 which were formed in parallel at Y shaft 
orientations. The Y-axis slide 160 is guided by the guide apparatus containing the advice member 174 of the shape of one 
pair of rail, and the shown around member 1 76 of the letter of a block, and is moved to Y shaft orientations. These ball 
screws 170 and the advice member 174 are formed above the patchboard conveyer 14 and the components feeders 24 and 
26 by two or more columns 178 set up on the base 12. Headquarters article wearing equipment 22 is so-called ****** type 
equipment 

[0038] X-axis slide migration equipment 166 makes a driving source the motor 180 for X-axis slide migration, as shown in 
drawing 2 . With the motion inverter with which the revolution contains the nut 184 (refer to drawing 3 ) of immobilization in 
the feed screw slack ball screw 182 and the X-axis slide 164 which were formed [ X shaft orientations ] on the Y-axis slide 
160 at parallel It is changed into the rectilinear motion of the X-axis slide 164, it shows around with the guide apparatus with 
which the X-axis slide 164 contains the rail-like advice member 186 and the shown around member 188 of the letter of a 
block, and is moved to X shaft orientations. The X-axis slide 164 is movable in the location of the arbitration in XY 
coordinate plane by being moved to X shaft orientations by X-axis slide migration equipment 166, and moving the Y-axis slide 
160 to Y shaft orientations by Y-axis slide migration equipment 162. and the X-axis slide 164 constitutes the migration 
member in this operation gestalt You may think that a migration member is prepared independently [ the X-axis slide 164 ], 
and it is prepared in one with the X-axis slide 164. 

[0039] Said three components wearing units 150 are formed in parallel together with the single tier at X shaft orientations on 
the X-axis slide 164. The configuration of these components wearing unit 150 is the same, and explains one typically, the 
holder migration equipment with which you make it move in the direction parallel to the perpendicular direction which is a 
direction right-angled to said level XY coordinate plane, and make it go up and down, and the components wearing unit 150 
approaches a printed wired board 14, and makes it estrange the adsorption nozzle 200, a nozzle holder 202, and a nozzle 
holder 202 as shown in drawing 3 thru/or access, and alienation — equipment — the holder lifting device 204 and the holder 
slewing gear 206 made to rotate a nozzle holder 202 to the circumference of the vertical axis of rotation are included. 
[0040] The holder lifting device 204 equips the X-axis slide 164 with the migration member slack rise-and-fall member 210 
and the rise-and-fall member migration equipment 212 which were formed perpendicularly movable. Rise-and-fall member 
migration equipment 212 makes a driving source the motor 216 for rise and fall, and is transmitted to the feed screw slack 
ball screw 224 by the revolution transport unit in which the revolution contains a driving pulley 218. the driven pulley 220, and 
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a driving belt 222. While being prepared in shaft orientations at migration impossible, it is screwed in the nut 226 of 
immobilization in the rise-and-fall member 210. and the rise-and-fall member 210 is made to go up and down a ball screw 
224 pivotable and by rotating a ball screw 224 to the X-axis slide 164 by the circumference of a vertical axis. Rise and fall of 
the rise-and-fall member 210 are guided by the guide apparatus which contains in the X-axis slide 164 the advice member 
(one is illustrated by drawing 3 ) 228 of the shape of one pair of rail established, perpendicularly. In addition, a driving pulley 
218 and the driven pulley 220 are constituted by the timing pulley, and the driving belt 222 is constituted by the timing belt. 
[0041] Said nozzle holder 202 is formed in the rise-and-fall member 210 pivotable at the circumference of a vertical axis, 
holds the adsorption nozzle 200 removable, and it is rotated for it by rotating a nozzle holder 202 by the circumference of 
axis of rotation with the vertical adsorption nozzle 200. Moreover, a nozzle holder 202 is made to go up and down by making 
the rise-and-fall member 210 go up and down. and. thereby, the adsorption nozzle 200 is made to go up and down it. With 
this operation gestalt. the nozzle holder 202 is constituted by the patent No. 3093339 official report like the nozzie holder of 
a publication, for example, and omits a detailed graphic display and explanation. The part and nozzle holder 202 holding the 
nozzle holder 202 of the rise-and-fall member 210 constitute the wearing head. ■ . 

[0042] Said holder slewing gear 206 is formed in the rise-and-fall member 210. The holder slewing gear 206 makes the mqtor 
240 for a revolution a driving source, a revolution of the motor 240 for a holder revolution is transmitted to a nozzle holder 
202 by the actuation gear 242 and the driven gear 244, and arbitration is made to carry out the include-angle revolution of it 
in forward reverse both directions by the circumference of the axis of self with a vertical nozzle holder 202. 
[0043] Said adsorption nozzle 200 has the adsorption tubing 252 by which fitting was carried out to the nozzle body 250 and 
the nozzle body 250. A nozzle body 250 constitutes an attaching part-ed. and the adsorption tubing 252 constitutes the 
adsorption section and is held by the nozzle holder 202 in the nozzle body 250 at that relative displacement to shaft 
orientations is possible, and relative revolution impossible. Although the nozzle body 250 is held in the shape of a said 
alignment by the nozzle holder 202, fitting of the adsorption tubing 252 is carried out to the location which carried out 
eccentricity to the nozzle body 250, and'it is made it to carry out eccentricity of the adsorption side 254 constituted by the 
apical surface of the adsorption tubing 252 to a nozzle body 250 and'a nozzle holder 202 in this operation gestalt as shown 
in drawing 4 . . ' • 

[0044] If a nozzle holder 202 is rotated, the adsorption side 254 will be revolved by the surroundings of holder axis of 
rotation, and the location of the X-axis and Y shaft orientations will be changed. Therefore, by that cause The location of X 
shaft orientations over the supply location of the feeder 40 of the adsorption side 254 is changed, and the various position 
errors in X shaft orientations are corrected so that the distance of the center to center of the adsorption side 254 of the 
adjoining adsorption nozzle 200 may be adjusted and it may mention later. 

[0045] the adsorption nozzle 200 should adsorb electronic parts 20 with negative pressure, and pass the path prepared in the 
nozzle holder 202 etc. — it connects with the source of negative pressure, the source of positive pressure, and atmospheric 
air which omit a graphic display — having — **** — electromagnetism — by the change of a direction change-over valve 
gear (graphic display abbreviation), the adsorption tubing 252 is made alternatively open for free passage by the source of 
negative pressure, the source of positive pressure, and atmospheric air. adsorption maintenance is carried put and electronic 
parts 20 are released. 

[0046] Moreover, the emitter slack luminescence plate 260 is- formed in relative revolution impossible, and is arranged in the 
surroundings of the adsorption nozzle 200 by the driven gear 244. Disc-like is accomplished, fluoresce it paint is applied to 



of a graphic display, 
dsorption nozzles 200 



the underside, and the luminescence plate 260 constitutes the luminescence side 262 from an examph 
[0047] In addition, in this operation gestalt, in order to simplify explanation, even if the class of three ec 
is the same and the classes of electronic parts 20 supplied by two or more feeders 40 of the components feeders 24 and 26 
differ, suppose the adsorption nozzle 200 that any electronic parts. 20 of a class can be held. ' . 

[0048] Moreover, three components wearing units 150 are formed so that the pitch (pitch of the normal on a design) of a 
direction parallel to X shaft orientations between the axes of rotation of each nozzle holder 202 may serve as an integral 
multiple of the feeder maintenance pitch in the feeder support table 42. 

[0049] As shown in drawing 3 . the reference mark image pick-up system 272 which picturizes the reference mark 270 (refer 
to drawing 1 ) prepared in the printed wired board 14 is formed in the X-axis slide 164 again. The reference mark 270 is 
formed in two pieces and the location which was far apart in the diagonal line of a printed wired board 14 in plurality and the 
example of a graphic display, respectively. The reference mark image pick-up system 272 is equipped with the image pick-up 
equipment slack reference mark camera 274 (refer to drawing 3 ) and the lighting system (graphic display abbreviation). 
[0050] In this operation gestalt. the reference mark camera 274 is equipped with the image pick-up section which has CCD 
(charge-coupled device) which is a kind of solid-state image sensors, and the lens system containing an image formation 
lens, and let it be field image pick-up equipment which is a kind of the image pick-up equipment which acquires the 
secondary subject copy of a photographic subject at once with this operation gestalt. Many minute photo detectors are 
arranged on 1 flat surface, and CCD generates the electrical signal according to the light-receiving condition of each photo 
detector. The image pick-up field thru/or the image pick-up screen are formed of many photo detectors. The medial-axis line 
becomes vertical, and the reference mark camera 274 is formed with the downward position. 

[0051] On said base 10, as shown in drawing 1 , the components image pick-up system 280 fixes a location, and is formed in 
the location between the patchboard conveyer 16 and the components feeders 24 and 26. respectively. The configuration of 
these components image pick-up system 280 is the same, and explains one side typically. 

[0052] The components image pick-up system 280 is equipped with the image pick-up equipment slack components camera 
282 and the lighting system (graphic display abbreviation). The components camera 282 is used as field image pick-up 
equipment while it is constituted from this operation gestalt by the CCD camera as well as said reference mark camera 274, 
and it is formed with the position in which the medial-axis line serves as facing up vertically. A lighting system approaches 
the components camera 282 and is formed, in this operation gestalt, it is constituted so that ultraviolet rays and a visible ray 
may be selectively emitted toward a photographic subject, and the components camera 282 picturizes the projection image 
or en face view of a photographic subject 
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[0053] This electronic-parts wearing system is controlled by the control unit 300 shown in drawing 1 1 . However, drawing 1 1 ■ 
takes out and shows the deep part of relation to this invention among these systems. A control unit 300 makes a computer 
302 a subject and the processing unit (it is written as PU) 304, a read-only memory (ROM) 306, random access memory 
(RAM) 308. input port 310, and an output port 312 are connected by the bus line. The image processing computer 316 which 
analyzes the data of the image picturized with said reference mark camera 274 and the components camera 282. said 
photoelectrical sensor 124. encoder 320 grade, and various detectors and computers are connected to input port 310. 
[0054] Said pulse motor. 100 grade and various actuators are connected to the output port 312 through the actuation circuit 
324. respectively. A motor 168,180.216.240 constitutes a driving source, respectively and is constituted from this operation 
gestalt by the servo motor as a revolution electric motor which is a kind of the electric motor which can control angle of 
rotation. It may replace with a servo motor and a pulse motor may be used. Moreover, angle of rotation of the motor 168 
grade for Y-axis slide actuation is detected by the encoder as angle-of-rotation detection equipment respectively.' and 
motor 180 grade is controlled based on the detection result In drawing 1 1 . the encoder 320 formed about the motor 168 for 
Y-axis slide actuation is shown typically. The adsorption nozzle 200 is made to receive electronic parts 20 in RAM308 from 
the components feeders 24 and 26, and various programs, such as a program, data, etc. for detecting positiort errors, such as 
a program for assembling an electronic circuitry and an axis of rotation of a nozzle holder 202, etc. are made to memorize by 
making a printed wired board 14 equip. 

[0055] Actuation of an electronic-parts wearing system is explained. In this electronic-parts wearing system, initiation of 
wearing to the printed wired board 14 of electronic parts 20 is preceded. The position error of each part article feed zon^ 
122 of the position error of each axis of rotation (holder axis of rotation is called hereafter) of three nozzle holders 202, the 
eccentricity of each adsorption side 254 of three adsorption nozzles 200, and all the feeders 40 of the components feeders 
24 and 26 is detected. A position error is canceled by utilization of the eccentricity of the adsorption side 254, and 
accommodation of the delivery halt location of electronic parts 20 at the time of the receipt of the electronic parts 20 by the 
adsorption nozzle 200. The location of the adsorption nozzle 200 and electronic parts 20 is put together, two or more 
electronic parts 20 are simultaneously stabilized by two or more adsorption nozzles 200, and it is made to adsorb. 
[0056] The eccentricity to the position error of holder axis of rotation and holder axis of rotation of the adsorption side 254 
is detected by picturizing the adsorption side 254 with the components camera 282, and the position error of the 
components feed zone 122 sets a gage tape to a feeder 40. and is detected by picturizing with the reference mark camera 
274 so that it may mention later. Therefore, although three nozzle holders 202 and the reference mark camera 274 are 
moved by the XY robot 152 according to the mobile data set up beforehand, respectively, the adsorption side 254 is 
picturized and a gage tape is picturized at the time of detection In this operation gestalt, for the simplification in question, 
the location to the X-axis slide 164 (XY robot 152) of the reference mark camera 274 and the components camera 282 is 
adjusted beforehand, and an error is removed. While making it obtained in the condition of being located in the relative 
position set up beforehand, the alignment of the acquisition and the adsorption side 254, and electronic parts 20 of the 
position error of holder axis of rotation etc. is explained supposing the condition that the XY robot*s 152 zero position error 
and the misfeed difference are removed. 

[0057] Detection of the position error of holder axis of rotation is explained. In a nozzle holder 202, a position error arises 
according to a manufacture error, an error with a group, etc. at holder axis of rotation. At the time of detection of a position 
error, three nozzle holders 202 are moved to up to the components camera 282 one by one. The data for this migration are 
created, respectively about the location of the normal on three designs of each axis of rotation of a nozzle holder 202. and 
they are created so that holder axis of rotation may be in agreement with an image pick-up core. 

[0058] At the time of position error detection of holder axis of rotation, the adsorption nozzle 200 is held at three nozzle 
holders 202, respectively, and the adsorption side 254 of the adsorption nozzle 200 is picturized with the components camera 
282 in the condition that the adsorption nozzle 200 is located in plurality, for example, two revolution locations, respectively. 
Under the present circumstances, the en face view of the adsorption side 254 is picturized. A visible ray is irradiated from 
the lighting system of the components image pick-up system 280, and the adsorption side 254 is picturized based on the 
reflected light from the adsorption side 254. 

[0059] Let another side be the location where the motor 240 for a holder revolution was located in the zero-point location 
with this operation gestalt for example, and the nozzle holder 202 was made into the location at the time of being located in 
a zero-point location, and, as for one side of two revolution locations for an image pick-up. was far apart from the zero-point 
location 180 degrees, the zero-point location of the encoder which detects angle of rotation of the motor 240 for a holder 

revolution — being mechanical (hard like) — it is detected and the zero-point location of the motor 240 for a holder 

revolution is detected. The revolution location of the nozzle holder 202 at the time of the motor 240 for a holder revolution 
being located in a zero-point location is called a revolution Hara location. 

[0060] If the adsorption side 254 is picturized in the condition that a nozzle holder 202 is located in one image pick-up 
location, a nozzle holder 202 will be rotated 180 degrees, and will be picturized in the image pick-up location of another side, 
and image pick-up data will be processed in an image processing computer 316. By the image pick-up in one image pick-up 
location, it sets on an image pick-up screen, and is drawing 12 (a). So that it may be shown The image of the appearance of 
the adsorption side 254 of the adsorption nozzle 200 is obtained, and by the image pick-up in the image pick-up location of 
another side Drawing 12 (b) Supposing the image of the appearance of the adsorption side 254 is obtained so that it may be 
shown these two images are formed in the location which was far apart 180 degrees — having — **** — the coordinate of 
the central point of each image — Ml (xl and yl) and M2 — then (x2 and y2) The mid gear of these two points is a location 
of the holder axis of rotation A. and the coordinate is {(x1+x2) /2, (yl+y2) / 2). position error deltaXA to holder axis of 
rotation of the normal on the design of holder axis of rotation with the actual location to the image pick-up core of the 
holder axis of rotation A, and delta YA it is — it matches with the data (for example, attaching position data in the X-axis 
slide 164 of a nozzle holder 202) which specify a nozzle holder 202, and RAM308 memorizes. In addition, in this operation 
gestalt in order to make an understanding easy, the same sign as the adsorption side 254 is attached and shown also about 
the image obtained by the image pick-up of the adsorption side 254. 
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[0061] Detection of the eccentricity of the adsorption side 254 is explained. Although eccentricity of the adsorption tubing 
252 is intentionally carried out to a nozzle body 250 and the eccentricity is understood on the design, it does not restrict 
that actual eccentricity is the magnitude on a design, but exact eccentricity is acquired by the eccentric error resulting from 
the manufecture error of the adsorption tubing 252. an error with a group, the deflection of the adsorption tubing 252. etc. 
based on the image pick-up of the adsorption side 254. 

[0062] Although two or more adsorption nozzles 200 from which a class is the same or differs in a nozzle holder 202 are held 
As opposed to the location of holder axis of rotation being the same even if the adsorption nozzles 200 held differ the 
location of the adsorption side 254 of the adsorption nozzle 200 It may change according to the class of adsorption nozzle 
200. and whenever it is detached and attached by the nozzle holder 202 also with the same adsorption nozzle 200. it may 
change, and it is detected, whenever the adsorption nozzle 200 is held at a nozzle holder 202 and used for wearing of 
electronic parts 20. 

[0063] If the adsorption nozzle 200 used for wearing of electronic parts 20 is held at a nozzle holder 202, a nozzle holder 202 
will be moved to the components camera 282. Under the present circumstances, the mobile data created based on the • • 
location of the normal on the design of a holder axis of rotation is corrected based on the position error of the holder axisj of 
rotation acquired previously, and a nozzle holder 202 is moved to the location whose holder axis of rotation corresponds with 
the image pick-up core of the components camera 282, At the time of an image pick-up, the nozzle holder 202 is located by 
the revolution Hara location, and the en face view of the adsorption side 254 is picturized with the components camera 282. 
And eccentric deltaXN [ as opposed to the holder axis of rotation of the core of the adsorption side 254 in a location / as 
opposed to / the center position is called for and / the image pick-up core ] and deltaYN if the image of the appearance of 
the adsorption side 254 was obtained as shown in drawing 13 It carries out. matches with the data (for example, data which 
specify the nozzle holder 202 holding the adsorption nozzle 200) which specify the adsorption nozzle 200, and RAM308 
memorizes. Since the adsorption nozzle 200 is held by the nozzle holder 202 at relative revolution impossible, a nozzle holder 
202 produces similarly the eccentricity of the adsorption side 254 where the adsorption nozzle 200 was held and detected by 
the nozzle holder 202 to holder axis of rotation in the condition of being located in a revolution Hara location. The 
eccentricity of the adsorption nozzle 200 is acquired, respectively about all of the adsorption 'nozzles 200 held at three 
nozzle holders 202. respectively. 

[0064] Detection of the position error of the components feed zone 122 is explained. With this operation gestalt, the gage 
tape 350 shown in drawing 14 is . used for detection of the position error of the components supply location 122. While the 
engagement hole 352 which has the same configuration as the sprocket hole 56 formed in the carrier tape 48 of said taping 
electronic parts 50 and a dimension is formed in the same pitch as the formation pitch of a sprocket hole 56 along with the 
longitudinal direction of plurality and the gage tape 350, the reference mark 354 which has the same, configuration as the 
cross-section configuration of the components hold crevice 52 and a dimension is formed in the gage tape 350 in the pitch of 
the integral multiple of the formation pitch of the components hold crevice 52. Also in the tape longitudinal direction, i.e., a 
direction parallel to the feed direction of electronic parts 20, the relative position of the engagement hole 352 and a 
reference mark 354 is made with sufficient dimensional accuracy also in the direction which intersects perpendicularly with 
the cross direction, i.e., a feed direction, and is made with a precision sufficient to the same relative position as the relative 
position of the normal of the sprocket hole 56 of the taping electronic parts 50. and the components hold crevice 52. 
Moreover, the reference mark 354 of the gage tape 350 and parts other than reference mark 354 are < arried out if an optical 
property, for example, a color, brightness, or lightness is **, and the large image of contrast is obtained about a reference 
mark 354 and parts other than reference mark 354 of the gage tape 350. the image of a reference maH^ 354 is obtained 
clearly, and he is trying to be obtained with a precision sufficient [ the location ]. For example, it is car-ied out if both color is 
**, and it is supposed that the gage tape 350 is white and a reference mark 354 is made black. \ . 

[0065] The gage tape 350 is set about each of each feeders 40 of two or more of two components feeders 24 and 26. The 
engagement hole 352 is made to engage with the gear tooth 114 of a sprocket 1 12, a sprocket 112 is rotated, the gage tape 
350 is stopped in the location where the detecting signal of delivery and the photoelectrical sensor 124 changes from an OFF 
signal to ON signal, and the adsorption side 354 is located in the components feed zone 122. If covering 115 may be put on 
the gage tape 350 and the image pick-up of a reference mark 354 is not barred, it is not necessary to put it. It is formed with 
a sufficient precision so that it may be located in the relative position as the relative position of the normal of the 
components hold crevice 52 of the taping electronic parts 50. and a sprocket hole 56 where the reference mark 354 and the 
engagement hole 352 of the gage tape 350 are the same, and a reference mark 354 is located by the components feed zone 
122 like the components hold crevice 52 which supplies electronic parts 20, and is positioned with a sufficient precision to a 
sprocket 112. In addition, if the tape-ized electronic parts 50 are already set to the feeder 40 when setting the gage tape 350 
from a feeder 40, it will be removed from a sprocket 1 1 2 at least. 

[0066] After the set of the gage tape 350. the reference mark camera 274 is made to carry out sequential migration to each 
part article feed zone 1 22 of two or more feeders 40. and picturizes a reference mark 354. The mobile data of the reference 
mark camera 274 at the time of an image pick-up is created about the image pick-up core, and it is created so that the 
reference mark camera 274 may move to the supply location of the normal on the design to which the image pick-up core 
which is a core of an image pick-up screen was set about all the feeders 40. respectively, and a location in agreement And in 
an image processing computer 316. the image processing of the image pick-up data is carried out. the location to the image 
pick-up core of the core of a reference mark 354 is detected, and the location of a reference mark 354 is acquired. The 
center position of a reference mark 354 is a actual supply location in a feeder 40, the location of X shaft orientations of a 
reference mark 354 is a location in a direction right-angled to the electronic-parts feed direction of the components feed 
zone 122 of a feeder 40. and the location of Y shaft orientations of a reference mark 354 is a delivery halt location of the 
electronic parts 20 in a feeder 40. position error deltaXF to the supply location on the design of the supply location where 
the gap to the image pick-up core of the center position of a reference mark 354 is actual if the actual supply location has 
shifted to the image pick-up core at least in one side of X shaft orientations and Y shaft orientations, and deltaYF it is — it 
matches with the data (for example, attaching position data to the feeder support table 42 of a feeder 40) which specify a 
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feeder 40, and it is memorized by RAM308. The gage tape 350 is made with sufficient dimensional accuracy, and the bow of 
the error of carrier tape-feed equipment 66, the locational error of a feeder 40, a manufacture error, and the. body 62 of a 
feeder etc. is included in the position error acquired based on the image pick-up of a reference mark 354. 
[0067] Wearing of the electronic parts 20 to a printed wired board 14 is started after detection of the above-mentioned 
position error and eccentricity. In addition, they are position error deltaXP and deltaYP about each of two or more covering 
arrival locations set as the front face 28 while the reference mark 270 was picturized with the reference mark camera 274 
and the maintenance position error of the printed wired board 14 by the patchboard supporting structure 18 was detected, 
whenever the printed wired board 14 was carried in and it was held by the patchboard supporting structure 18. An operation 
is asked for a twist. 

[0068] In this electronic-parts wearing system 10, at the time of wearing of electronic parts 20, at least one. of three 
adsorption nozzles 200 adsorbs and equips with electronic parts 20, and in case two or more adsorption nozzles 200 adsorb 
electronic parts 20, it adsorbs simultaneously. The case where three adsorption nozzles 200 adsorb electronic parts .20 
simultaneously is explained. " . 

[0069] The pitch on three designs of X shaft orientations of each axis of rotation of a nozzle holder 202 is made into the 
integral multiple of the maintenance pitch of the normal of the feeder 40 in the feeder support table 42, and three adsorption 
nozzles 200 are three feeders 40 with which it was planned that the pitch between supply locations is in agreemeni; with the 
pitch of a holder axis of rotation among two or more feeders 40, and pick out electronic parts 20 from the feeder 40 which 
supplies electronic parts 20 to the adsorption nozzle 200. As shown in drawing 1 5 , in each actual supply location of three 
feeders 40 which supply electronic parts 20 to three adsorption nozzles 200, respectively There are position errors delta 
XF1, delta XF2, and delta XF3 of X shaft orientations and position errors delta YF1, delta YF2, and delta YF3 of Y shaft 
orientations. It is supposed that there are position errors delta XA1. delta XA2, and delta XA3 of X shaft orientations and 
position errors delta YAl, delta YA2, and delta YA3 of Y shaft orientations at each holder axis of rotation of three nozzle 
holders 202, respectively. The location of two or more electronic parts 20 and the adsorption side 254 of the adsorption 
nozzle 200 is explained that the eccentricity of each adsorption side 254 of three adsorption nozzles 200 is delta XN1, delta 
XN2. delta XN3. delta YN1. delta YN2. and delta YN3. In addition, although the adsorption side 254 is picturized from a loyver 
part with the components camera 282. in order to simplify explanation, in drawing 15 and drawing 16 , the eccentricity of the 
adsorption side 254 and the position error of holder axis of rotation are converted into the position error and eccentricity in 
the condition of having seen the adsorption side 254 from the top, and are shown. Moreover, the above-mentioned position 
error and eccentricity attach the sign of positive/negative, and are acquired, and these forward negative direction 
presupposes that it is the same as the forward negative direction of XY coordinate plane set up in the whole electronic-parts 
wearing system. Suppose that the upper part is the forward direction of Y shaft orientations, and the method of the right is 
the forward direction of X shaft orientations in drawing 15 and drawing 16 . Furthermore, in drawihg 15 and drawing 1 6 . a 
position error and eccentricity are exaggerated and illustrated, in order to give explanation easy. 

[0070] 3 sets of components wearing units 150 are carried on the common X-axis slide 164, and are moved by the XY robot 
152 in one in each direction of the X-axis and a Y-axis, therefore, the mobile data within the level surface of the X-axis slide 
164 at the time of a components receipt is created about one of three nozzle holders 202. For example, suppose that mobile 
data is created so that the central nozzle holder 202 may be moved to the location whose supply location and holder axis of 
rotation of normal on the design of the feeder 40 which supplies electronic parts 20 to the adsorption nozzle 200 which the 
nozzle holder 202 holds correspond about holder axis of rotation of the normal on the design of the nozzle holder 202 of the 
central components wearing unit 150. 

[0071] First and the mobile data of the X-axis slide 164 It is corrected based on the position errors delta XF2 and delta YF2 
of the components supply location of the feeder 40 with which electronic parts 20 are taken out by the adsorption nozzle 
200 which the position errors delta XA2 and delta YA2 of axis of rotation of the central nozzle holder 202 and the nozzle 
holder 202 of those hold. The X-axis slide 164 is drawing 16 (a). It is moved to the location actual axis of rotation of the 
central nozzle holder 202 and whose actual supply location correspond so that it may be shown. 

[0072] In this condition, there is a gap in each adsorption side 254 of three adsorption nozzles 200. and each actual supply 
location of three feeders 40, and if electronic parts 20 were stopped by the actual supply location, a location gap will arise in 
electronic parts 20 and the adsorption side 254. This location gap rotates the adsorption nozzle 200 in X shaft orientations. 
The distance of the center to center of the adsorption side 254 of the adsorption nozzle 200 held at the adjoining nozzle 
holder 202, That is, it is canceled by adjusting the wheel base of the adsorption nozzle 200, and is canceled by adjusting the 
delivery halt location of the electronic parts 20 by carrier tape-feed equipment 66 in Y shaft orientations, and the location of 
electronic parts 20 and the adsorption side 254 is put together. If eccentricity of the adsorption side 254 is carried out to 
holder axis of rotation, a nozzle holder 202 is rotated and the adsorption nozzle 200 is rotated Although the adsorption side 
254 is revolved by the surroundings of holder axis of rotation and changed [ in / on X shaft orientations or / in the receipt 
location of the electronic parts 20 by the adsorption nozzle 200 / Y shaft orientations ] It is because the taping electronic 
parts 50 are moved only to Y shaft orientations and a supply location is adjusted only in a components feed direction. 
[0073] Angle of rotation and the hand of cut of a nozzle holder 202 for the alignment in X shaft orientations are set up about 
the nozzle holder 202 in the condition of being located in a revolution Hara location. A nozzle holder 202 is set up considering 
the condition of being located in a revolution Hara location, as 0 times. This angle of rotation and hand of cut are called for 
based on the location (eccentricity) of the core of the adsorption side 254 over holder axis of rotation in the condition that a 
nozzle holder 202 is located in a revolution Hara location, and the location of X shaft orientations over the actual supply 
location of the core of the adsorption side 254. supposing XY coordinate plane which makes holder axis of rotation a zero. As 
the arrow head of a broken line shows to drawing 16 (a), the adsorption side 254 is moved, and it is drawing 16 (b). Angle of 
rotation and a hand of cut are called for so that it may be shown, and a supply location and the core of the adsorption side 
254 may be made in agreement in X shaft orientations. 

[0074] In this operation gestalt. the revolution location of the nozzle holder 202 for wheel base accommodation may not be 
limited, but which location is sufficient as it 360 degrees. Therefore, X coordinate value of a location [ on XY coordinate plane 
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top which carried out / above-mentioned / the assumption and. as opposed to holder axis of rotation (origin of coordinates) 
of the adsorption side 254 ], It is based on the location of X shaft orientations over the actual supply location of the core of 
the adsorption side 254 in the condition that axis of rotation of the central nozzle holder 202 was made in agreement with a 
actual supply location. Although X coordinate value on XY coordinate plane which carried out [ above-mentioned ] the 
assumption in the actual supply location is calculated, it passes along the X coordinate value, distance of a straight line 
parallel to a Y-axis, and the core of the adsorption side 254 and bolder axis of rotation is made into a TR and an intersection 
with the turning locus centering on origin of coordinates is called for The two intersection is called for. Two locations at the 
time of the core of the adsorption side 254 being in agreement with a actual supply location in X shaft orientations are 
obtained. Therefore, from the center position of the adsorption side 254 in the condition that a nozzle holder 202 is located 
in a revolution Hara location, angle of rotation taken to reach two acquired locations is called for in forward reverse both 
directions, respectively, and it is adopted as angle of rotation and the hand of cut for the wheel base accommodation for a 
location gap dissolution of the hand of cut where there are little angle of rotation and angle of rotation of the smaller one of 
them, and they end. 

[0075] About the adsorption nozzle 200 of the central components wearing unit 150. the location of X shaft orientations qver 
the actual supply location of the core of the adsorption side 254 is obtained by location deltaXN2 of X shaft orientations to 
holder axis of rotation of the core of the adsorption side 254. 

[0076] About the adsorption nozzle '200 of the components wearing unit 150 on either side The location of X shaft 
orientations over the actual supply location of the core of the adsorption side 254 If the left-hand side adsorption nozzle 200 
is taken for an example in drawing 1 5 and drawing 16 . in addition to delta XAl, delta XN1, and delta XF1. it will be obtained 
based on the amount of corrections of the mobile data based on delta XA2 and delta XF2 for doubling the axis of rotation of 
the central nozzle holder 202 with a actual supply location. The same is said of the right-hand side adsorption nozzle 200. . 
[0077] In case a nozzle holder 202 is returned to a revolution Hara location and then receives electronic parts 20 after it 
equips a printed wired board 14 with the'electronic parts 20 which the adsorption nozzle 200 held, according to angle of 
rotation and the hand of cut which were called for for alignment, the holder slewing gear 206 is operated to it, and it is 
rotated by the nozzle holder 202. The distance of the center to center of the adsorption side' 254 which the adsorption side 
254 is revolved by that cause, and ac|joins is adjusted, and it is moved in the direction shown in drawing 16 (a) by the arrow 
head of a broken line in X shaft orientations, and as shown in drawing 16 (b),*the core and supply location of the adsorption 
side 254 are united with X shaft orientations, i.e., an electronic-parts feed direction, in a right-angled direction. A location 
gap is canceled, the position error of X shaft orientations, such as a actual supply location, is canceled, and the location of 
the components feed zone 122 thru/or electronic parts 20. and the adsorption side 254 is together put in X shaft 
orientations. 

[0078] The eccentricity (it is the distance of holder axis of rotation and the core of the adsorption side 254. and is the TR of 
the adsorption side 254) of the adsorption side 254 is beforehand determined in consideration of the position error of X shaft 
orientations which should be canceled. The greatest position error in X shaft orientations expected in holder axis of rotation 
and the supply location of a feeder 40. respectively, is the magnitude which it can cancel simultaneously even if 
positive/negative arises. conversely, and eccentricity is set as the magnitude more than the sum of each absolute value of 
the greatest position error produced to hard flow. 

[0079] Accommodation of the delivery halt location of the taping electronic parts 50 for canceling the location gap in Y shaft 
orientations of the core of the adsorption side 254 and a actual supply location is performed by controlling the driving signal 
of a pulse motor 100. As a line crack and this centering control show drawing 1 6 (b) that accommodat on of a delivery halt 
location makes the core of the adsorption iside 254. and a actual supply location in agreement in Y shaft orientations with an 
alternate long and short dash line, it is carried out based on the location of Y shaft orientations over the actual supply 
location of the core of the adsorption side 254 in the condition that the location in X shaft orientations was put together. 
[0080] The location of Y shaft orientations over the actual supply location of the core of the adsorptiop side 254 Location 
deltaYN [ as opposed to / nozzle / 200 / central / adsorption / holder axis of rotation of the core of the adsorption side 
254 ]2 of Y shaft orientations. It is obtained based on a location gap of Y shaft orientations of the adsorption side 254 
produced by turning of the adsorption side 254 for the alignment of X shaft orientations of the core of the adsorption side 
254 and a actual supply location. The driving signal of a pulse motor 100 is set up so that this location gap may be canceled 
and the core of the adsorption side 254 and a actual supply location may be in agreement in Y shaft orientations, and angle 
of rotation of a pulse motor 100 is increased or decreased. As the delivery die length of the taping electronic parts 50 is 
made for a long time or short by that cause as compared with the case where there is no location gap, the delivery halt, 
location of electronic parts 20 is adjusted and it is shown in drawing 16 (c), electronic parts 20 are stopped for a actual 
supply location by the location suiting [ a location's with the adsorption side 254 ], and the location of the adsorption side 
254 and the adsorption nozzle 200 is put together. 

[0081] About the adsorption nozzle 200 of right-and-left both sides, the location of Y shaft orientations over the actual 
supply location of the core of the adsorption side 254, respectively If the left-hand side adsorption nozzle 200 is taken for an 
example, it will add to delta YA1, delta YN1. and delta YF1. It is obtained based on a location gap of Y shaft orientations 
produced in order to double the core and supply location of the amount of corrections of mobile data and the adsorption side 
254 based on delta YA2 and delta YF2 for doubling the axis of rotation of the central nozzle holder 202 with a components 
supply location in X shaft orientations. And as a location gap is canceled, the delivery halt location of the taping electronic 
parts 50 is adjusted so that the core of the adsorption side 254 and a actual supply location may be together put in Y shaft 
orientations, and shown in drawing 1 6 (c). the core of the adsorption side 254 and a actual supply location are put together, 
and the location of the adsorption side 254 and electronic parts 20 is put together. The same is said of the right-hand side 
adsorption nozzle 200. 

[0082] As mentioned above, for the alignment of X shaft orientations of the adsorption side 254 and a actual supply location, 
although a nozzle holder 202 is rotated In the direction where angle of rotation ends at least With this operation gestalt, when 
both location is together put in X shaft orientations, the adsorption side 254 does not separate from opening 1 17. but the 
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location gap in the components feed direction of the core of the adsorption, side 254 and a actual supply location may be- 
canceled by accommodation of the delivery halt location of electronic parts 20. Make it in addition, better [ to rotate to the 
direction where the location gap in the components feed direction of the core of not only rotating a nozzle holder 202 in the 
direction where angle of rotation is small and ends depending on the convenience of opening 117 grade but the adsorption 
side 254. and a actual supply location becomes small ] in some cases. 

[0083] Although the eccentric error of the adsorption side 254 by a manufacture error etc. is also contained in the' 
eccentricity of the adsorption side 254 detected by the image pick-up. the eccentric error will also be canceled by doubling 
the core of the adsorption side 254, and a actual supply location as mentioned above, 

[0084] Thus, where the location of the electronic parts 20 and the adsorption side 254 of three adsorption nozzles 200 which 
are supplied by three feeders 40 is put together, three adsorption nozzles 200 are simultaneously dropped all at once by the 
holder lifting device 204. respectively, and electronic parts 20 are simultaneously adsorbed all at once with negative pressure. 
Both location is together put also in Y shaft orientations also in X shaft orientations by accommodation of the wheel base 
which is. the distance of the center to center of the adsorption side 254, and accommodation of the delivery halt location of 
electronic parts 20, and three adsorption nozzles 200 adsorb electronic parts 20 simultaneously. Without producing a 
reception mistake etc. 

[0085] In addition, by accommodation of the delivery halt location of the taping electronic parts 20. detection of th^ misfeed 
difference of the above-mentioned carrier tape-feed equipment 66 and correction are similarly- made, when alignment of the 
electronic-parts feed direction of the adsorption side 254 and the components feed zone 122 is performed. 
[0086] The position error and eccentricity which were acquired as mentioned above RAM308 memorizes as each 
characteristic value of a nozzle holder 202, the adsorption nozzle 200. and a feeder 40. The. adsorption nozzle 200, It 
responds to combination with the feeder 40 which supplies electronic parts 20 to the adsorption nozzle 200. The eccentricity 
of the position error of holder axis of rotation and the adsorption side 254 and the position error of a actual supply location, 
should combine. Correction of the travel of the X-axis slide 164, accommodation of a wheel base, and accommodation of a 
components delivery halt location are performed, and the location of the adsorption side 254 of two or more adsorption 
nozzles 200 and electronic parts 20 is put together. Although the adsorption nozzle 200 receives electronic parts 20 in order 
of wearing to a printed wired board 14 in principle, since it receives electronic parts 20 in different sequence from the order 
of wearing like [ in case it generates, and an adsorption mistake wedges the electronic parts 20 with which it was not 
equipped in order of wearing set up beforehand and equips with them for example, ], its adsorption nozzle 200 which receives 
electronic parts 20 to the same feeder 40 is not necessarily the same. Therefore, if the combination of the feeder 40 which 
supplies electronic parts 20, and the adsorption nozzle 200 which receives electronic parts 20 from a feeder 40 is decided 
Reading appearance of the position error of the position error of the supply location of the feeder 40 beforehand detected 
about each, the eccentricity of the adsorption side 254, and axis of rotation holding the adsorption nozzle 200 of a nozzle 
holder 202 is carried out from RAM308. Correction of the travel of the X-axis slide 164. turning of the adsorption side 254 by 
the revolution of the adsorption nozzle 200. accommodation of the delivery halt location of the taping electronic parts 50, 
etc. are performed, and it is stabilized simultaneously and made for the electronic parts 20 of plurality [ nozzles / 200 / two 
or more / adsorption ] to be adsorbed. 

[0087] Three adsorption nozzles 200 are raised after adsorption of electronic parts 20. and electronic parts 20 are picked out 
from a feeder 40. And if the location of the circumference of the position of electronic parts 20, i.e., an axis, is changed in the 
time of adsorption and wearing, while a nozzle holder 202 will be rotated and electronic parts 20 will be rotated, it is moved to 
up to the components camera 282. 

[0088] The position error is corrected, a nozzle holder 202 is moved, and electronic parts 20 are picturized with the 
components camera 282 in the condition that holder axis of rotation and an image pick-up core were made in agreement. The 
mobile data of the nozzle holder 202 for picturizing electronic parts 20 is created, respectively about the axis of rotation of 
the normal on each three design of a nozzle holder 202, each mobile data is corrected based on the position error of the axis 
of rotation of a nozzle holder 202, a nozzle holder 202 is moved, a holder axis of rotation and an image pick-up core are 
made in agreement, and three electronic parts [ one ] 20 are picturized at a time in order of 

[0089] And the image processing of the image data obtained by the image pick-up is carried out, it is compared with the 
image data of normal without error, and a maintenance position error calculates about each of three electronic parts 20. 
Position error deltaXE [ as opposed to a center position error i.e.. holder axis of rotation of the core of electronic parts 20, in 
a maintenance position error ]. and delta YE And revolution position error (position error of circumference of axis right-angled 
to adsorbed field where it adsorbs by adsorption nozzle 200 of electronic parts 20) deltatheta is contained. 
[0090] After an image pick-up, the components wearing unit 150 is moved to up to a printed wired board 14, and three 
electronic parts 20 are moved to up to the covering arrival location defined beforehand one by one, and it is equipped with it. 
Wearing of the electronic parts 20 by three components wearing units 150 is performed according to an individual, and it is 
equipped with one electronic parts 20 at a time. One by one, although three electronic parts 20 are moved to a covering 
arrival location and it is equipped with them The mobile data at the time of electronic-parts wearing is created, respectively 
about the location of the location of the normal on three designs of holder axis of rotation of each nozzle holder 202 of the 
components wearing unit 150. Position error deltaXA whose mobile data is holder axis of rotation, deltaYA, center position 
error deltaXE of electronic parts 20, deltaYE, position error deltaXP of a covering arrival location, and delta YP And it is 
corrected based on a center position gap of the electronic parts 20 produced by correction of revolution position error 
deltatheta. These position errors are canceled. While electronic parts 20 being moved to a covering arrival location, the 
adsorption nozzle 200 is rotated, revolution position error deltatheta of electronic parts 20 is corrected, the covering arrival 
location of normal is equipped with electronic parts 20 with the position of normal, and assembly of an electronic circuitry is 
performed. 

[0091] If three adsorption nozzles 200 equip a printed wired board 14 with electronic parts 20. it will be moved to the 
components feeder 24 or 26 for the receipt of the following electronic parts 20. Under the present circumstances, a nozzle 
holder 202 is returned to a revolution Hara location, and at the time of the receipt of electronic parts 20. various position 
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errors, such as holder axis of rotation, should be corrected, and the core of the adsorption side 254 and a actual supply 
location be put together — the location of the adsorption side 254 and electronic parts 20 unites — having — the electronic 
parts 20 of plurality [ nozzles / 200 / two or more / adsorption ] — simultaneous — a location gap — it is few, and it is 
stabilized and is made to adsorb 

[0092] In this operation gestalt, the X-axis slide 164 constitutes a migration member, and the pulse motor 100 of a control 
unit 300 is controlled, and the part which adjusts the delivery halt location of the taping electronic parts 50 constitutes an 
electric motor control unit, and constitutes delivery halt centering-control equipment so that clearly from the above 
explanation. Moreover, three holder slewing gears 206 made to rotate three nozzle holders 202 according to an individual 
constitute the wheel base acjjustment which acJiusts the wheel base which is the distance of a direction parallel to X shaft 
orientations of the center to center of the adsorption side 254 of three adsorption nozzles 200. Moreover, the reference 
mark camera 274 constitutes feed zone recognition equipment and constitutes the supply reference-by-location profit 
equipment with which an image processing computer 316 acquires the location in a direction right-angled to the feed 
direction of the electronic parts 20 of the components feed zone 122, and the delivery halt location of electronic parts 20 • 
based on the image data obtained by the image pick-up of the gage tape 350 with the reference mark camera 274. The , 
components camera 282 constitutes adsorption section recognition equipment, and the part from which an image processing 
computer 316 acquires the eccentricity of the adsorption side 254 based on the image data obtained by the image pick-up' of 
the adsorption side 254 with the components camera 282 constitutes adsorption section reference-by-location profit 
equipment. Furthermore, based on the location acquired by the supply reference-by-location profit equipment and adsorption 
section reference-by-location profit equipment of a control unit 300, a pulse motor 100 and the motor 240 for a revolution 
are controlled. The relative position of a direction respectively parallel to X shaft orientations and Y shaft orientations of 
each adsorption side 254 of two or more adsorption nozzles 200 and two or more electronic parts 20 supplied by two or more* 
feeders 40 is adjusted. Where the location of two or more adsorption sides 254 and electronic parts 20 is doubled, the part 
which carry out adsorption maintenance of two or more electronic parts 20 all at once constitutes the components receipt 
control unit for the adsorption nozzle 200. 

[0093] Each adsorption section of three adsorption nozzles 200 is made to carry out eccentricity to an attaching part-ed in 
the above-mentioned operation gestalt. The wheel base of the adsorption nozzle 200 Although the adsorption nozzle 200 is 
rotated, it is adjusted by making it circle in the adsorption side 254 and it is made to be carried out in the alignment of a 
right-angled direction in the components feed direction of electronic parts 20 and the adsorption nozzle 200 by that cause 
The wheel base of an adsorption nozzle is adjusted, a position error is corrected, and you may make it double a location by 
moving two or more nozzle holders in the direction right-angled to a components feed direction, respectively. The operation 
gestalt is explained based on drawing 1 7 thru/or drawing 19 . In addition, the same sign is given to the component which 
succeeds in the same operation as the component of the above-mentioned operation gestalt, response relation is shown, and 
explanation is omitted, 

[0094] In the electronic-parts wearing system of this operation gestalt, 3 sets of components wearing units 400 are held 
together with the direction parallel to X shaft orientations at the migration member slack X-axis slide 164 vyhich constitutes 
the XY robot 152 in plurality and this operation gestalt Among these 3 sets of components wearing units 400, the central 
components wearing unit 400 fixes a location to the X-axis slide 164. and is held, and the components wearing unit 400 of 
right-and-left both sides is formed in the direction parallel to X shaft orientations movable. 

[0095] 3 sets of components wearing units 400 are constituted like said components wearing unit 150 except for 2 sets of 
components wearing units 400 being moved to X shaft orientations to the X-axis slide 164 and the central components 
wearing unit 400, and the wheel base of a nozzle holder 202 being acjjusted. The components wearing unit 400 is equipped 
with the body 404 of a unit, and the adsorption nozzle 430. the nozzle holder 202. the holder lifting device 204, and the holder 
slewing-gear 206 grade are prepared in the body 404 of a unit In the shown around member slack guicfe block 406 by which 
the central components wearing unit 400 was fixed to the X-axis slide 164 in the body 404 of a unit, and the components 
wearing unit 400 of both sides was formed in the body 404 of a unit Fitting is carried out to the advice member slack guide 
rail 408 prepared in parallel at X shaft orientations at the X-axis slide 164 movable. These guide block 406 and a guide rail 
408 constitute the guide apparatus 410. Moreover, in the adsorption nozzle 430, the adsorption tubing 432 is held to this 
alignment at a nozzle body 434. and it is planned that the core of the adsorption side 436 is located on holder axis of 
rotation. The adsorption section of the adsorption nozzle 430 is prepared in the attaching part-ed and this alignment 
[0096] As shown in drawing 19 . while two nuts 414 are formed in revolution impossible and shaft orientations with a position 
parallel to X shaft orientations at migration impossible, the feed screw slack ball screw 416 is screwed in the body 404 of a 
unit of the central components wearing unit 400. respectively. These two ball screws 416 are rotated by the motor 418 for 
wheel base accommodation formed in the body 404 of a unit of the components wearing unit 400 of right-and-left both sides, 
respectively. In this operation gestalt, the motor 418 for wheel base accommodation is constituted by the servo motor, 
constitutes the driving source, fix to the body 404 of a unit and it is formed, and a ball screw 416 is unmovable to shaft 
orientations, although the revolution is possible to the body 404 of a unit with which the motor 418 for wheel base 
accommodation was formed. Therefore, if a ball screw 416 is rotated by the motor 418 for wheel base accommodation The 
components wearing unit 400 with which the motor 418 for wheel base accommodation was formed is guided at a guide 
apparatus 410. and is moved to X shaft orientations. The nozzle holder 202 of the components wearing unit 400 is moved to 
X shaft orientations. A wheel base with the nozzle holder 202 of the central components wearing unit 400 is adjusted, it is 
the wheel base of the adsorption nozzle 430, i.e., the distance between holder axis of rotation of a nozzle holder 202. and the 
distance of the center to center of the adsorption side 436 of the adsorption nozzle 430 is adjusted. In this operation gestalt, 
a ball screw 416, a nut 414. and the motor 418 grade for wheel base accommodation constitute holder migration equipment 
420, and constitute the wheel base adjustment. Angle of rotation of the motor 418 for wheel base accommodation is 
detected by the encoder 422, and is inputted into the computer of the control unit which omits a graphic display. 
[0097] In this operation gestalt, the position error of holder axis of rotation, the center position error of the adsorption side 
436, and the position error of the supply location of a feeder are similarly detected in advance of initiation of wearing to the 
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printed wired board 14 of electronic parts 20 also in said operation gestalt In this operation gestalt. since the adsorption ' 
tubing 432 is held to this alignment at the nozzle body 434. the gap to holder axis of rotation of the core of the adsorption 
side 436 is a position error produced based on a manufacture error etc. 

[0098] In said operation gestalt, similarly, three components wearing units 400 are moved to a components camera, and 
detection of the position error of holder axis of rotation is detected by picturizing the adsorption side 436 of the adsorption 
nozzle 430 in two revolution locations. Under the present circumstances, the components wearing unit 400 of right-and-left 
both sides is located to the X-axis slide 164 by the original location beforehand set up in X shaft orientations. The pitch in.X 
shaft orientations of the holder axis of rotation of three components wearing units 400 is a pitch set up beforehand, and a 
original location is a location used as the integral multiple of the maintenance pitch of the normal of a feeder, and is obtained 
with the detection value of the encoder 422 which detects angle of rotation of the motor 418 for wheel base accommodation. 
Moreover, the image pick-up of the adsorption side 436 is performed in two revolution locations with the revolution location 
where the nozzle holder 202 was far apart 180 degrees from the revolution Hara location and the revolution Hara location. A 
nozzle holder 202 holds the adsorption nozzle 430, the adsorption side 436 is picturized in the condition of being located in a 
revolution Hara location, and the center position error of the adsorption side 436 of the adsorption nozzle 430 is acquired 
based on the image pick-up data. The gap to holder axis of rotation of the core of the adsorption side 436 is acquired as a 
position error. 

[0099] And although each location in the X-axis of the core of the adsorption side 436 of every plurality and a supply 
location and Y shaft orientations is put together, respectively and the location of two or more adsorption sides 436 and 
electronic parts 20 is together put when two or more adsorption nozzles 200 pick out electronic parts 20 from a feeder 
simultaneously The core of the adsorption side 254 of the adsorption nozzle 200 is made in agreement [ in X shaft 
orientations ] with a supply location about the central components wearing unit 400 also in Y shaft orientations by control of 
migration of the XY robot 152. The mobile data of the XY robot's 152 X-axis slide 164 and the Y-axis slide 160 About the . 
location of the normal on the design of holder axis of rotation of the central components wearing unit 400 Are created so 
that it may be in agreement in a supply location, the X-axis, and Y shaft orientations, and the mobile data is corrected based 
on holder axis of rotation, the adsorption side 254 and X shafts each of a supply location, and the position error of Y shaft 
orientations, and the X-axis slide 164 and the Y-axis slide 160 are moved The location of the adsorption side 254 and 
electronic parts 20 is together put also in Y shaft orientations also in X shaft orientations. Under the present circumstances, 
a nozzle holder 202 is located by the revolution Hara location. 

[0100] About the adsorption nozzle 200 of the components wearing unit 400 on either side It adds to the position error of X 
shaft orientations each of the supply location of a feeder, holder axis of rotation, and the adsorption side 436. It is based on 
the amount of position error corrections in X shaft orientations for doubling the central core and central supply location of 
the adsorption side 436 of the components wearing unit 400. A nozzle holder 202 is moved by holder migration equipment 
420 so that the location in X shaft orientations of the core of the adsorption side 436 and a supply location may suit. 
Distance with the axis of the nozzle holder 202 of the central components wearing unit 400 is adjusted, and the core of the 
adsorption side 436 and a actual supply location are together put in X shaft orientations. The movement magnitude and the 
migration direction of a nozzle holder 202 of [ for this accommodation ] are set up in the condition that a nozzle holder 202 is 
located in a revolution Hara location, and is located in a original location in X shaft orientations. A nozzle holder 202 is 
returned to a original location in X shaft orientations after the receipt of the electronic parts from a components feeder in 
advance of the image pick-up of electronic parts. Moreover, also in a hand of cut it is returned to a original location after 
wearing of electronic parts, in case electronic parts are received, also in a hand of cut it is in a original location also in X 
shaft orientations, and based on the movement magnitude and the direction which w.ere set up in the original location and 
revolution Hara location of X shaft orientations, the location in X shaft orientations of a nozzle holder 202 is acjjusted, and 
the wheel base of a nozzle holder 202 is adjusted. 

[0101] About the components wearing unit 400 on either side, alignment of Y shaft orientations of the adsorption side 436 
and a supply location is performed by accommodation of the delivery halt location of electronic parts 20. Based on the 
amount of corrections of the mobile data for doubling the location of Y shaft orientations of holder axis of rotation, the 
adsorption side 436 and the position error in Y shaft orientations each of a actual supply location, and the core of the 
adsorption side 436 of the adsorption nozzle 430 of the central components wearing unit 400 and a actual supply location, a 
delivery halt location is adjusted so that the core and the supply location of the adsorption side 436 may be in agreement in 
Y shaft orientations. Thus, while a wheel base is adjusted by migration of a nozzle holder 202, after accommodation of a 
components delivery halt location has accomplished, three adsorption nozzles 430 are dropped, and electronic parts are 
adsorbed all at once simultaneously. 

[0102] After adsorption of electronic parts, while the adsorption nozzle 430 is raised, the nozzle holder 202 on either side is 
returned to a original location in X shaft orientations. And in said operation gestalt one electronic parts are picturized at a 
time, a center position error, a revolution position error, etc. are corrected, and one printed wired board is similarly equipped 
at a time. Thus, accommodation is performed, without producing a location gap of Y shaft orientations in the adsorption side 
436 by the accommodation, when moving a nozzle holder 202 to X shaft orientations, acjjusting a wheel base and performing 
alignment of the adsorption nozzle 200 and electronic parts. 

[0103] In each above-mentioned operation gestalt although the location in a direction right-angled to the components feed 
direction of the components feed zone 122 and the delivery halt location of the electronic parts 20 in a feeder 40 were 
detected using the gage tape 350. they are not indispensable. [ of using a gage tape ] For example, you may make it acquire 
the position error of a actual supply location by forming a reference mark 440 in the covering 115 put on taping electronic 
parts, and picturizing the reference mark 440 with the reference mark camera 274, as shown in drawing 20 . The reference 
mark 440 is formed near the opening 1 1 7 of covering 115. As various configurations can be adopted, for example, it is shown 
in drawing 20 , a cross-joint form is sufficient or even if a reference mark 440 is circular, it may be good, and polygons, such 
as rectangles, such as a triangle, a square, or a rectangle, are sufficient as it A reference mark 440 may be formed by 
printing, may be prepared by pasting of a seal, and may be prepared by preparing heights or a crevice. Anyway, to the part in 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi.eije 



2004/09/03 



15/16 



which the reference mark 440 of c.overing 1 15 was formed, a reference mark 440 is carried out, if an optical property is **. 
and it is prepared so that a distinguishable image may be clearly formed at the time of the image pick-up with the reference 
mark camera 274. 

[0104] At the time of the image pick-up of a reference mark 440. the reference mark camera 274 is moved according to the 
mobile data set up beforehand. It is created so that this mobile data of that image pick-up core may correspond with the 
location of the normal on the design of the core of a reference mark 440 as for the reference mark camera 274. and the 
image processing of the image data obtained by the image pick-up of a reference mark 440 is carried out, and the position 
error over the image pick-up core of the core of the image of a reference mark 440 is searched for. This position error is an. 
error over the location of the normal of a reference mark 440. Since a reference mark 440 is formed near the opening 1 1 7 
and prepared near the components feed zone 122. it is considered that it is the position error of the supply location where 
the position error of a reference mark 440 is actual. In addition, what is necessary is just to prepare a reference mark in the 
body of a feeder, if covering is not put on taping electronic parts. 

[0105] The position errors of a supply location are the electronic parts 20 held at the taping electronic parts 50, and you may 
make it detect them by picturizing the electronic parts 20 moved to the supply location. It has a clearance and electronic, 
parts 20 are held in the components hold crevice 52, although it is small. Therefore, as it does not restrict that it is fixed but 
is shown in drawing 21 , as for the location in the components hold crevice 52 of electronic parts 20, changing with. electronic 
parts 20 is common. In addition, in drawing 21 , a clearance exaggerates and is illustrated. 

[0106] Therefore, at the time of detection of the location of the components feed zone 122, two or more electronic parts 20 
are picturized with the reference mark camera 274. The reference mark camera 274 is moved to the location whose supply 
location and image pick-up core of normal on a design correspond based on the mobile data set up beforehand, and 
picturizes the electronic parts 20 located in the components feed zone 122. Whenever electronic parts 20 are picturized, ope • 
pitch of taping electronic parts 50 is sent at a time, and two or more electronic parts 20 are picturized. And while the image 
processing of each image data of two or more electronic parts 20 is carried out and each position error in the X-axis of the 
core and image pick-up core and a Y-axis is searched for. the average of each position error of two or more electronic parts 
20 is calculated, and it considers as the position error of a actual supply location. It is considered that the mean place of 
each center position of two or more picturized electronic* parts 20 is a actual supply location, and it is made into the position 
error of the supply location where the average of a position error is actual. • 

[0107] Correction of the misfeed difference of the taping electronic parts 50 may be made to be made whenever the taping 
electronic parts 50 are sent once (a part for one pitch) in carrier tape-feed equipment 66. for example, a larger include-angle 
revolution than angle of rotation to which the revolution of a sprocket 112 was set to the revolution of a pulse motor 100 — 
carrying out — drawing 22 (a) So that it may be shown In a pulse motors 100 designing, before [ which carries out an angle- 
of-rotation thetaMU revolution ] being set up. the detecting signal of the photoelectrical sensor 124 changes to ON signal 
from an OFF signal. When the delivery die length of the taping electronic parts 50 becomes longer than one pitch and the 
next delivery of electronic parts 50 is performed, delivery is performed using angle-of-rotation thetaMS of the pulse motor 
100 when the detecting signal of the photoelectrical sensor 124 changes to ON signal from an OFF signal as 0. moreover, an 
include-angle revolution smaller than angle of rotation to which the revolution of a sprocket 112 was set to the revolution of 
a pulse motor 100 — carrying out — drawing 22 (b) So that it may be shown In a pulse motor's 100 designing, after [ which 
carried out the angle-of-rotation thetaMU revolution ] being set up, the detecting signal of the photoelectrical sensor 124 
changes to ON signal from an OFF signal. When the delivery die length of the taping electronic parts 50 becomes shorter 
than one pitch When the next delivery of electronic parts 50 is performed, after a pulse motor 100 is started, delivery is 
performed using angle-of-rotation thetaMS of the pulse motor 100 when the detecting signal of the photoelectrical sensor 
124 changes to ON signal from an OFF signal as 0. . 

[0108] In said operation gestalt, although a location gap of Y shaft orientations of the adsorption side 2*54 produced with the 
dissolution is corrected by accommodation of a components delivery halt location and he was trying to be canceled when 
rotate the adsorption nozzle 200, making it circle in the adsorption side 254 to the circumference of holder axis of rotation 
and canceling a location gap. canceling is not indispensable. For example, if a location gap of Y shaft orientations of the 
adsorption side 254 by turning is small, it may be necessary to cancel. 

[0109] In this case, as shown in drawing 23 , the correctable amount**w and the adsorption side 254 of the position error in 
X shaft orientations according to turning of the adsorption side 254 first pass along holder axis of rotation, and the amount L 
of location gaps of the adsorption side 254 where being generated in Y shaft orientations is permitted is determined by 
circling in order to correct the correctable amount**w from the condition on a straight line parallel to a Y-axis. And TR R 
required in order to realize the correctable amount**w within the amount L of allowance location gaps calculates. When the 
position error of the same quantity of X shaft orientations is corrected, a location gap of the adsorption side 254 produced in 
Y shaft orientations is so small that TR R is large, and ends, and, generally it is desirable to be selected so that TR R may 
become 3 times of the amount L of allowance location gaps in Y shaft orientations, 5 times, or 10 or more times. 
[0110] In addition, in each above-mentioned operation gestalt. although he was trying to be detected in advance of initiation 
of wearing of electronic parts, the location of holder axis of rotation, an adsorption side, and a components feed zone a 
series of wearing — on the way — eccentricity the time of the adsorption side being made to carry out eccentricity — may 
also be made to adjust accommodation of the wheel base of an adsorption nozzle, and the delivery halt location of electronic 
parts based on the position error which came out. it was, detected when the detection conditions set up beforehand were 
satisfied, and was newly detected. Detection conditions are that the setup time has passed since initiation of wearing for 
example, that wearing of the electronic parts to the printed wired board of setting-out number of sheets was performed, that 
the number of supplies of the electronic parts by one feeder reached the number of setting out. etc. 
[0111] Moreover, in each above-mentioned operation gestalt, although the maintenance pitch of the feeder by the feeder 
supporting structure is fixed, two or more kinds may be changed. Let two or more kinds of maintenance pitches be the 
magnitude of the integral multiple of the minimum maintenance pitch. 

[0112] Furthermore, when the adsorption section of an adsorption nozzle is made to carry out eccentricity to an attaching 
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part, it sets in the revolution Hara location of the nozzle holder detected mechanically. Although he was trying for angle of 
rotation and the direction of a nozzle holder of [ for canceling a location gap of X shaft orientations of an adsorption side and 
a supply location and doubling a location ] to ask An adsorption nozzle is made to hold to a nozzle holder, the value of the 
encoder in the condition of being located in the location where adsorption tubing was beforehand set up to holder axis of 
rotation is memorized, and it is good also considering the location as a revolution Hara location of a nozzle holder. 
[01 13] Moreover, when carrying out eccentricity of the adsorption section to an attaching part-ed about all of two or more 
adsorption nozzles and adjusting a wheel base by turning of an adsorption side, the travel of a migration member is not 
corrected at the time of the receipt of electronic parts, but you may make it double the location of two or more adsorption 
nozzles and two or more electronic parts similarly about all adsorption nozzles by accommodation of the vyheel base by 
turning of an adsorption side, and accommodation of a components delivery halt location. 

[01 14] furthermore, the case where carry out eccentricity of the adsorption section of an adsorption nozzle to an attaching 
part-ed. and a wheel base is adjusted by turning of an adsorption side — two or more adsorption nozzles — the adsorption 
section and an attaching part-ed use one as the adsorption nozzle of this alignment, and the core and the supply location of 
an adsorption side may be made to put by correction of the movement magnitude to a supply loc'ation together about the 
adsorption nozzle. 

[01 15] Moreover, when carrying out eccentricity of the adsorption section of an adsorption nozzle intentionally to. grt 
attaching part-ed, eccentricity of the adsorption side 254 may be carried out to a nozzle body 250 as in siaid operation 
gestalt. and eccentricity of the nozzle holder may be carried out to the axis of rotation, 

[0116] Moreover, when moving a nozzle holder in the direction parallel to the second straight line and adjusting the wheel 
base of a nozzle holder, holder migration equipment is good also as equipment not only containing equipment but the rack and 
pinion containing a ball screw and a nut. or good also as equipment including a link mechanism and a cam mechanism. 
[01 17] As mentioned above, although some operation gestagen of this invention were explained to the detail, it cannot pass, 
over these to instantiation, but this invention can be carried out with the gestalt which performed various modification and 
amelioration based on the information of these contractors including the mode indicated by the term of the above [the 
technical problem which invention tends to solve, a technical-problem solution means, and effectiveness]. 
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* NOTICES * . 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2>:Me:|c shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing roughly the electronic-parts wearing system which is the operation gestalt of this ' 
invention. 

[Drawing 2] It is the side elevation showing the above-mentioned electronic-parts wearing system. 

[Drawing 3] It is the front view (part cross section) showing the components wearing equipment of the above-mentioned 
electronic-parts wearing system. 

[Drawing 4] It is the bottom view showing the adsorption nozzle of the above-mentioned components wearing equipment 

[Drawing 5] The feeder which constitutes the components feeder of the above-mentioned electronic-parts wearing system is 

the front view (part cross section) showing the condition of having been held at the feeder support table. 

[Drawing 6] It is the top view showing th.e taping electronic parts set to the above-mentioned feeder. 

[Drawing 7] It is the side-face sectional view showing the above-mentioned taping electronic parts. 

[Drawing 8] It is the top view showing covering put on taping electronic parts in the above-mpntioned feeder. 

[Drawing 9] It is the side-face sectional view showing the sprocket of the tape-feed equipment of the above-mentioned 

feeder. , . 

[Drawing 10] It is a graph explaining the error produced at the time of delivery of the taping electronic parts by the above- 
mentioned tape-feed equipment, and its correction. 

[Drawing 11] It is the block diagram showing the deep part of relation in this invention among the control devices which 
control the above-mentioned electronic-parts wearing system. 

[Drawing 12] It is drawing explaining detection of the location of axis of rotation holding the above-mentioned adsorption 
nozzle of a nozzle holder. 

[Drawing 1 3] It is drawing explaining detection of a location gap of the adsorption side of the above-mentioned adsorption 
nozzle. 

[Drawing 14] It is the top view showing the gage tape used for detection of the position error of the components feed zone 
of the above-mentioned feeder. 

[Drawing 15] It is drawing showing a location gap of the position error of the components feed zone oi the above-mentioned 
feeder, the position error of holder axis of rotation, and an adsorption side. 

[Drawing 16] It is drawing explaining correction of the position error at the time of adsorption of the e ectronic parts by the 
above-mentioned adsorption nozzle etc. 

[Drawing 1 7] It is the side elevation showing the components wearing equipment of the electronic-par^s wearing system 
which is another operation gestalt of this invention. » 
[Drawing 18] It is the front view (part cross section) showing the components wearing equipment shown in drawing 1 7 . 
[Drawing 19] It is the top view showing the components wearing equipment shown in drawing 17 . 

[Drawing 20] It is drawing explaining another operation gestalt of detection of the position error of the components feed zone 
of a feeder. 

[Drawing 21] It is drawing explaining another operation gestalt of detection of the position error of the components feed zone 
of a feeder. 

[Drawing 22] It is drawing explaining another operation gestalt of correction of the misfeed difference of the taping electronic 
parts by the carrier tape-feed equipment of a feeder. 

[Drawing 23] It is drawing which explains setting out of the eccentricity of an adsorption side when the dissolution of a 
location gap of Y shaft orientations by turning is unnecessary at the time of accommodation of the wheel base by turning of 
the adsorption side of an adsorption nozzle. 
[Description of Notations] 

14: Printed wired board 18: Patchboard supporting structure 20: Electronic parts 22: Components wearing equipment 24 26: 
Components feeder 40: Feeder 48: Carrier tape 50: Taping electronic parts 66: Carrier tape-feed equipment 
100: Pulse motor 150: Components wearing unit 152:XY robot 164: X-axis slide 200: Adsorption nozzle 202: Nozzle holder 
206: Holder slewing gear 254: Adsorption side 274: Reference mark camera 282: Components camera 300: Control device 
350: Gage tape 

400: Components wearing unit 420: Holder migration equipment 430: Adsorption nozzle 
432: Adsorption tubing 436: Adsorption side 
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unr^'j5\^\zm-<xmm^^-'ij. tn^enmmy X)i 
^^m-t^y X)i^-)i^y^. mBiy^-y(DMzS:^i^itz 
i^<D^muii\zum'^it. ^n^jx)vit-)v^ 
\z^m'^'^rcm.m.(D^m / X)i(D^^ \zmmy >f-y<D 
^^•f)^ibmn.^^u^nE.iz^K^i^mLxmD\h^i^^:^ 

<Dy -y\tz^K)^m^n^mn.usjtm^<Dmm y X 

^n^{}>t^< th-m<D^my X)u\zm^o:>m%m^v^^ 

^mt. m»(ommy X)\^(D±mz-Di^Tmm'^mti. 
Tfect<, —^{z^^^xmm'^mtLx^^i^o mm<D 

^^xmmL. ±^<Di&my X)i^:f)m^{zmm.^&^^m 
r^ct^tr LT*)cfc<, -fiBoKSpy x^i'trri^i.iTisas 

L> -gl5c7)®lpy X;U;!^^|Hl0#li@^g|5D°p^®^T'S)cJ:-5 
tcLTt)J:l.^o -gPOKSy 

)\^<D^mz'o\.^x. mm<Dmm:^mm^n^^o^zux 

h^<. -m<DmMy xjiiz-oh^xmB^n^^^vizL 

mm^n^(Dx^ri}fi. y -yo^u^am^"^ 

cow^rBi(7)g§gi'^:7^--^'(Da5p°p#t;sigg$rp^cog§g^ 
7i?^*^Tt). m^<om^y X)icow^^(Dmuyj^^<Du§m 
^mBr^z.t\z<^D. m^cDmmy xjutm^cDm'^' 



(3) ' • 1*B32 0 0 3 - 1 0 1 2 9 4 

W\^lZ:f)^^^^l.X^m^i^^ZLLf)^X^^o ^tc. ^ 
m<Dy ^ -y(D^^{Z:^^'f^mm.^^a<Di^DW±itLm:^^ 

m®^ri^(Dx$>n\ii. mm.&e0(DmK)i¥±&m\z^m 
t^hK>. ^^\f^\twi^y X)v\zm.K>i5^\zw-nt^'y5\^<j> 
' .&mm^mt)^&-DXh. mK){¥±iiLm^mmr^z.h\z 
m^(D^my X)vt.m^<Dmm.m^a^(omo:^\^ 
\z:i5\^f^itm^tn^n'^t>it. m^<D^my X)\^\zn 

10 T^co^Tt), ^mmm^^±.'^'^^z.Lf)^x^^f^. 

[0 0 0 7] {2) muy ^ -yti^x. m.%u^u^\ 
m\zm^xMmt^A^m^<D^^ uiTT— T'^s^:^ 
^\zm^:it\z^'Dxm.m.^^u^'^^^<D^mm\.. ^ 
\^)^'T-^<DmK>w±\iLm.^mBt^z.t.\z^^. m 

^MIFSj^i^^A' '}^r'r-'Xo:>^^jjmz^'DX \ m\zWL\i 

.20 ^n. ^^^u^^mmzmm.w^ait^im^^^^'^n^ 
t.^^\z. ^-v U-V-T— y^3Fu^o{^J•^t^n/^c:^/^'-'T'- 
(3) MtBK^y X;UchLT, miK/XJU^NJUi$^'JcjS}t 
<l*i>U;^c'b<7)^fiefflL, y X)V'^)V^^mm^'^^Z,t, 

\z^y). mi'pf^< h^-n<Dt^my X)V(D^m^<Dm 

r«^E8i^lll6nT^(l)ii^/c« (::):St:if2iSoa^gBp°p 

• t)~-a5<;)®^ y x;KD®argBo$Arp^s«ggsj xh^z.t.\z 

y X;U7h;i/i$^^(HlK;$1tT. PR«§8(0*'iL^$ry X;u 

<Dy ^-'^m xs-i5{^\z:^n^mm^mm't^z.hi)^x^ 

-5c «?»];^«, XJU7J>^^}#U;^cm^«fl5St3lIItet4B 

gSM (@^gEp°pOK^y x;u{::cfc«9^Sf^n^i$®sp® 

<, y x;i'5f>;u^^[piK$-a-. ®^y X;i'<&(Ei-i^$-i±T 
@^SB S ^ IH) e ^ -itff 5 cfc -9 (CJMfiK $ n;^ <75 4d T 

t^, ^<Dtz}sb(Dt->^}iy^m^m^nm\.xm^^m^m 
m^^^'^\zt^z.t.i)^-o]mx^^. ^my X)i^<D^m 
^(Dm^^mmomm^^^iz^^-D^m^znz) zit^^xt 

[ 0 0 0 8] (4) m^m^<Dy X)U'^^)iy<D(p^u< t 
^-^<Dho:^mm^W}m:tizmmmm^mm'^m\zu 
jt^iir. y X)i^:t-)[^y(Dmr^mm<Dmm{z^'::>x 
50 m^'pt^<t^-'^(D^myx)v<r>m^mm^mm't^ 
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[0 0 0 91 (5) mtimm.ms,t:^^mK)mmtv 

[0 0 10] (6) llfB1SfS©7^'-y©S-!rOg5S« 

^ -i$^},zi3i,f^mmmm.^&<omr}i¥±^miz<D(}^rji< 

^ nfcm^SPa ^ 1*- -5 ^ i: »C J; 0 « 

Tt)J;<, :^^rV^'T-yi:-^^^m^zm^fxh^\'\ ^ 
U•\'x-7'a)j6«^^lB^cy-i?r• 
y ^ -y<ommt^m. ffiB^^^«c<fei3«*&fi:Bc 

€^iis^p&Ki@-r'&K$^<^>{s^B&^tti-r^K^sii{iB 
bfcK«gpfiB«ca-:^i.^T. ssfea^gps.i:^^<7)®« 

/ X;KOSSfB'>;S: < t fe-llBW *> © t Wta:B^*3-&^fT 

©fi:Blcfi:B^||*<$,oTfe. ^n;!)«SE'>S-ti-6n5J; 
^tC®a<D®ai[Bai:1gSc©K«/'X;U«!:©ttB^^5-& 
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[0 0 111 (8) (Dmfsi^^v a)m<r>u-rni)^\zfs. 

sn-sfej?), mm.^&<DWL\iii'iz^t^mmti''m.<xm 

[0 0 12] (9) m&&mt:um-r?>m^isi!^mm 

10 t, mn.^&^ im\zm-<xusimf&^^m^msi<7yy 
-{-y^s ^ix^y ^ -3^<D&A<Dm'o:^^fii7(fiM^m^s.■ 
±<o^-m.mizw-ntriK). ^n^y^—yn^ 

m\zwfits.i5^\zm^i^m^x^m^^y ^ -i^^mmm 
t. isis<DK^/x;p«:, ^nibi)m^m—m.mz^n 

fti5\^\zm.^^i^mx. t-^-o. ^n^*nsfiiBaip¥®{'it 
^ti.m^mu(r>-^t>K)\zmm.'^m\z^m\^. e^uMte 

S^iFE©ejt©^B(c^l)!iBJffi;^^S!)g5**t,. jaiB« 

t*3 It-SSftlBS— ItS^»'¥fT7S::3^(^©'f?ih(4B i£■BBM^-r 
*slD^?±fi:BsSii^^lB<i:, flnfB?t^OK^yX;K^{i> 

f3.< t^—u<K>^<r>0:>mmm-m.mt\z^ni3.:f3[^<Dmm 
^<o'pn.< t.'h~^^un-t^z.t\z^^. m'i'p 

^!^-^n^m%m&,ii<DWi^^—^mzw-nis.:)st^hm 
sS.f&—m.m\zw-ni3.-:)3^t.<r>'Pis.<ii^-:^<r>mt^^m. 
^mmv. mi'pu<t%-m(D^mjXMz^^(r>m. 

zf^) >vmmznmMSLtmm.^n^tii^\z, ^m^^ 

40 i)^-'^\Z^W<nm.%W.S.^MK>Wit. S^SPd^pWM 

mt(D'pis.< L'h—yjffimmiz^D. (X)mzi&\.^xm. 

^bfc^'5tC. 1S»®K3tyX-)HCl|^gSS&I^NFlC*^ 

J; TH^SKS*^-^ 0 UJ S n^ffiS(7) y^-y 

J;t3TlHlSSS^'v^®j$-ti-^n. «JtLfel|^eBD°p^lHl 
KS1S(c^3tsn;tS^lffiBtc^«T^. m.%W>&ifi 
50 isiK*ffii'^SF$n«)ft(r»cK«>'X;i'diiHi^$-&^>n-5 



(5) 
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[0 0 13] (1 0). fna^^^-^f*;;^^. [Hite:ftS<oaffl " 

H <i: ir J: 0 fiaiBS^eBSc^ill 0 {?±fiS^BSgi5f ^ttlft 

(11) m^y^-^f)^. n%m&^im\zm^x^^ 
[0 0 14] (12) m^^mmiti^. sscapyx^UTj^ 

mz^-t^^^t^w-^nx. WiWL<omm >^ X)V(Dmf^ so 

m^^. m'b'mi)^^^\^x{iLm^m.^'^^mmx^u\^^^ 
^iA$>K>. ^<Dm'^\z\^j X)Vits)vy^. ®.m^<omm 

[0 0 1 51 (13) m'd.^mmt-f)^. ^ik(Dyx)v^s 4o 
t / X)i^-^^)\^^t^tnzmmr^ j X)u^}\^^ 



[0 0 161 (1 4) ^•i6^J6e.nfc{4StC*i<'^T, 

(9)3S^vi b a3)^<o\f^-mi)^\zmm<on^m&mmy . 

7,7- A. ^^^mm^mu. m^tt. mmm^izj^o'm 
^^ns. ji^^s«, wmt^<D-'A7i:m^-m\zm'^ 

■^i±^-z>miomvWimt:rT-o :it\zjz-DX^'A7cmf)m 
e.ns. 2|s:3S«, {emtmmz^m-^ti. 

(15) ^fe)ti*e.nfc{4gt::*3V^T, flftlBffi»<o®« 

(D^m^^SL&mwm&iz et o sifi ^ n;t Kapg^ss trs 
11 b (14)3^© i,i-rn*^tci2®©m^gBs^a->x5^ 

[0 0 171 

mm(Dmm(omm] ^9tm<D^mwfm^mmiz 

•SH^aSS^SIi^XxAdiH 1 (C^SftlTl/i*. ElIC 
bT<D'^-7>-C*-5. ^-X10±tCta, iHlBSStSro— 

16. :/U>hiBiK«l 4€:«JtTSS«i««f^ll<!:L 

T<^IH^tg«JtglS 1 8, :/U>l-E^ffil 4»C^^gl5 

p°pW-aTab-sm^geffi2 0 (S3#Hg) ^sa-r-sSB 

fSi^JSP^S 2 2 ^<ki;Se£'D^a£l@ 2 2 (c€^geD°D 2 0 
*«*S-r*SI5ia«if&^S2 4, 2 6^*t|9:tt?.nTli 

[0 0 181 Mi^WL:3>^-v 1 6 SI icmsswtc^ 
-5. -^*w3!/-f h*u-;u3 0. 3 2Jctt^n-€n, 



9 

[0 0 19] ^^JfgJf^MtC^Sl^TyU > '-e*S1S 1 4 
[0 0 2 0] *m^gBA?jS«>^XT-At::43/'iTtS, -^(7) 

xYj^^iS7!i^>^u > hSE^is i 4 (Dmm2 s iz^m^m 

[0 0 2 1] gSu"p#^$S^S2 4, 2 6t^. in 1 4ockl/(3 

fi^mm 2 4, 2 6 <Dmmtmcx$>^. m>^nm'^mm2 
4^R^m\zmM't^. ^tz. gi$p°nm&s^g2 4, 2 6 

^rmW-l 0 - 1 1 2 5 9 8-^^^l-te®(DlFRffi««& 

[0 0 2 2] M&m^^mm2 4u. ^^(Dy ^-^4 o 
^ -y%my—:f)\^4 2iz\zmm'^nfzm&,^m'r 
-y>ii/4 4 ^WT-So y^-y4o\t. :^%mwmx 

[a6 43cJ:tXlg!7li7KTcfc-5f::, a^gUS 2 0 <&=^-\' 
U•\'7^-y4 8tC«}t$i±T7"-tf>^'®^SBn°D5 0 t 

b ;^ IS T #t- $& r ^ o $ n T I ^ ^ o 

[0 0 2 3] ^^-^^ UiTT— 7^4 8tSS^?l^«^/a:U. ^ 

^mmz. f)^^\mzw^m.'^n^t.t.h\z. gBaiixsoa 
2a:>^^\zm=jrW^ffn2 0fMm^^^^'^n. 

^^ffu^^m^b 2(Dmnti^^^' 'j-V7"-y4 8 \z^y) 
#t-t^>nfc:^/N'-T— y 5 4(CcfcoTS75m^C<i:t3cJ: 
0, girx-:/2IDB#^ti:fe^t'&m^Sfen°o2 OcogB 
fniR^lHIgES 2 5(»^e»com^liSL;0^B6±$tlTl^^o ^^-^ 
U'VT--y4 8tia^gBn°p2 0^ 1 ^iJJCM'^T^^i^LT 
l^'i)C7)-e&'S)o g5n°DiR^lHlgl5 5 2 (7:>Ji^i75ctf ';/5^^a$p°pilX 

8{lti^fc, ^SccDiiOAS 67^5, =1^^ U'\'7^-y4 8 



(6) ^m2 003-10 1 294 
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\zm^'^nfz'r-\±>^^m^u^x^b w^^^m^^tz 

-&S5a°pjRS U -)V 5 8 etiT^l^giT^ >r -5^ 

4 0t::-tr*y h^ti^o 

[0 0 2 4] y^-y40ti, >-5^2f:^6 2, 66a 
IRS ij -Jl. 5 8 ^^}#T^gKp°piKS§gffij^S^S3^j:(/^ 
-y«l#^®;^c:^U-JU«}$^g6 4. x-7^i3IO^S 

yt«J^^*U^g6 8 ^^-r^o ^'-r-i/*:* 6 2tlU. H 

^m^-'/)V4 2 \zm\^-i^nfz%^m7 2.irK^$nx 
^a5«7 4\z%'^^^^nxw\m.i5\^<D^m9:^^^xs 
^^J#'7^->^;W4 2t-«flttpjffiic^±$nTi^^.. 

7 2. ^^-^m^i 4^^xS^.^\yn-7 e^mt^y ^ 

filJ#I^S7 8^«0cLTl^^o :7^-iS^4 0COmft^:trf^ 

20 y ^ ^\z^y). ^^^i^tHY^-^mz^ 

n LU^'^^x\tLm^^-^ri^ L ti^\z. igscco>'^- 

^4 0 co&lfISp°pm&gB;(?^*Xffi:;^fS]fr^fT?^cJ:--a^±{:iM 

^T^i#^nT^i^o :^m:mmm\z^\^^x\'X. is 
Wv^'r^^^^n^.i^w^(omwc±.(DitLm(Dxw^mz^\i'^ 

30 [0 0 2 5] 'j-JUm#3^E6 4ti. y 2 

itD--^ 8 0 ^il^. gl5p°piRSU-;u5 8^[Hi^ojf6tc 

^ttLTC^-So SBd"pJRSU-;U5 8 7j)^e^l^l±i$nfe5r 

[0 0 2 6] U'\'7^-:/3IOgH6 6 ti. /t>/l^X^ 
-^10 0. iKib^-Y' 10 2. -etufn^^-^^i^G 
2(c[p]e^gE(:iBJD{tttenfc»ig»^'Vl 0 4. iglft 

u 1 0 6 , mm^)v h 1 0 8 . ^mmzf- u i i o 

^fect^X-^D^Ir^;/ M 1 2 ^rtiATl^^o xyp>^^> h 
1 1 2C7)«1 1 4(rt^. T— tf>^®^eRa5 OOiiO 

A 5 6 ys':fu^yVll 2fA^^'^^ 

en^ c: ^(CcJ; 0 tr>^a^gBp°a 5 o f^^^to:)^^-:^ 
fS]75:^^L7-<-5^4 ocos#::^f^T*oT. Ytt:^?rsiic 
¥fT;^cj::^r^iiiibn. @^gBp°D2 Qi^^imzm^^brix 
w^&mtu^m^n^o m=¥-usy2 o\tm^(Dy 
4 Q <Dmu:)5\^^m.nw)5[^\zm.^n^<Dxi&^. ^ 



(7) 
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[0 0 2 7] /t;ux^-^^ 1 0 ^\%wik^m<owmifi'^ 

2 0Oii0f?ihfi:g7!?^ll^gn^n^o >'>i'-:^4 OcT^m^ 
SBb°p2 0(D#^$&fiMtl. Ytt:^f^lc4Dl^Ttl5IIOf$±{4 10 

to 0 2 8] U'\'T— 4C0X7'D>>-^y h 1 1 2 

1 1 5 (^8#B^) :t?/\*-7^-:/5 4(Dii| 

7^^LP#JZ*5tt^7^-tf >^a^a5p"p 5 0 -^2^^*: 
6 2?ii^^cor¥#±:^^0 75^IS&±$nT(.i'5o :^/n*-115 

frti, 1^ 8 tc^Tcfc-sic, iBPi 1 7 7&^^tt?)n. ' 
gss2 o<DSBa^^^H2 2 tc<t'g>^i±sL.?&m$^n^ 
ir^nxi^^o ei'CDMP 1 1 7 ^-g't?gB^i^7:?^:7^'- 20 

^4 0 (^g5ffi#tj^fi6 1 2 2 ^tS^bTl^^o 
[0 0 2 9] 7.7'n>5r^y h 1 1 2 fCtl. ^ 9 ^3^1"^; "5 

jiSE«itf,g6t* 1 1 e^mnm^^m^zm^^^nxi^^^o 

S^ffiSB** 1 1 6tl. Wi^coR^±^^b. ^coj^iSi 

1 8i3ii;^'j ^7^12 0 i^m^mmmzm^i ^tixi^ 

-So h 1 2 0OJ^:*f63<?)tr^v5F^li. ca^T^^D^ 

>y h 1 1 2^m^^^ritzy 4 -^4 0 tCck.Dinen^^" 

'-tf>^m^gl5p°p5 0 (7)gEp°piR^G£IgB 5 2 (T^ff^^ti^y 5^ 
>+M 2 4\^^yt^i 2 e^octr/^T^as 1 2 8^Wb. 

:^mmmm\z:^^'^x\tmi^mt-^nx^o. ^7ta5i2 

6*5j;tX§::)ta5 1 2 8 1 1 S commiz^tl^n. 

h 1 1 2 :^^[Eite$itbn. ^n^^iz^^mm^ i i 

6;(?^lH]e$-t^6n'&<h#. ^TtSB 1 2 64octr/S^gB 1 

2 8 7!?^7. U ^y h 1 2 0 d^fFfilT^t^fig-eiiS^gg 1 2 8 
f)^S:yt j^lg 1 1 8 (^7. U h 1 2 0 eK^CO^ii^:^^^ 

\^t^^mx\t§:yt^i 2 8t^§7^L?^t^o >tm-fe>it 

ttUt-^ O F F fi^ 7;?^ b O N fi^ ^ t3 ^ ^5 $ 

[0 0 3 01 7fea-tr>tM 2 4ti, X':/P^^y H 1 1 2 

^S-ir>tM 2 4<7)fiS^i. x-t!>;i/«^gpa5 Oco 
ffl5SiK^lHia$5 2i)^tin- 1 1 5(7)B^a 1 1 7|:^£7)Se 
Ta5oT. gBp°p#^$Sa5l 2 2<7)^i6^a6^>nfcfigT-fe 

ifOF F^i#;!)^e»oN^I^^I^^t*r^fiS^I^^^)l8Sl$ 56> 
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(ommtLm\t. mx\i. ^^u^^\!!^^b2t^mu(o^}^ 

$)^l^tiX':/D^^;/ 1 1 2(D® 1 1 4?:?^:^^-' 1 1 5 

^mx$>^o 

[0 0 3 1] ae^ffiSBW 1 1 6 U M 2 0 ti. 

::^f^tc43t^T. x-tf>i^a^g5p°p5 ocD^p°piR$e-v 
'^(omm^<o\f:v^xw^^^nx^K>. mpi\t. ifs. ■ 

(d, 3tli-ii>1tl 2 4O«^liifi^;0^OFF{l-^;!?^e»ON 
[0 0 3 2] T.-yu^y h 1 \ 2\Xn)V7.=^'' 

^10 0 \zm.^^^nx^^^. /t)V7.=^-^ i o 00® 

n^;^rs!). xyP'^^y > 1 1 20l5ie{C.^^7;?J^'r^c 

z.(Dmm<Di^^'^\^. 7tmii>it 1 2 4<7)<taj{t-^7:?^*o 

F F«-^7!?^^»ONfi^(r^{bb;^ci:#(7)/t;UZ^-:5' 1 

n^o 9^];^^^. ^-hf >:^mTgBp°p 5 0 CO 1 e^y^^coin 

OlcMT^/N'^UX^— ^ 1 0 0(O!§:tf±<^[H]e^S^N 

• em.^m-^y^i 2 4(Di^mm^fi^o¥Fmm3^^ 

oNmn\z^itv.rzt.^(Dn)V7.'e—^ 1 0 ocoiEieft 

^^\< zt,\z^y)n^n^o nvx. y^-tf >^*m^gB^p 
5 0 cDinoisisc'efe^o ?^j:*3, ^m:mmm\z^\^^x\'t. 

[ 0 0 3 3] UiTT^-yj^Oi^ge 6<DiM0^S 

t!;^*, xyny^y hi 1 2(o\B\^nm,t)mmt.t^^^^\z 
ium-^7j>^o F Fmnt)^^oi<Hm^\z^it'r^m\zmo^ 

1 0 Oco{^ffijJt^<fi;!?^*gIE$n^^cht)H. U-tr-yh 

(Dmom^. mmmm:^. /^jit^^-^ i o o<D\B]^n 
< u^^oizYfmm^mmMiE^n^tLh 
\z. ^<D'A<omr)r^tx^^{z\3}mnmN • ^mu43J;^0mn 
f)^o\zO'^-j htn^(Dx$>^o ^mz^K^mKimMt)^ 
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[0 0 3 4] mmt!j^-7—'fm:^^vmme 1^5 

1 3 4, 1 3 6, —yj(D}:^>'^a — ^ I 3 4{zmt^^^r 

jt-r^ffiS6^;uh 1 3 8, ffiffiifty-u 1 4 o^MAT 

cfeO. tf >5^D-^ 1 3 4}<?^[plK^it^n, e>^D- 
^ 1 3 6?!/^*lElte^it^)n^Cl^{rct e>5=-n-^l 
3 4,13 6 (DmiZWit^iZS^^ntc:^ Z-^-^-Zf 5 4 

t>ri^. u-^-T^-y 5 4;^^^,f^W^$n:^;^/^*-5=— 
y 5 4 :^/N*- 1 1 5 \zm,»^ritz7. ^) y V 1 A 4 

[0 0 3 51 gBas«gffi2 2^mm'r^. spsssps 

S2 2^5. ISI^, *:^ffi?F^^l::i5V:»Tt5 3-=)CDgPp°p^lP 
:x-^> K 1 5 0*5i;D^clti6gBiai^^:3.:::^y h 1 5 0^ 
i^a^-frSXYD/p^:/ h 1 5 2^fiiAT^>So SOOgiJ 
S,^m=LiZy h 1 5 O^XYP/}^*;/ M 5 2t3<tt)> fl 

gBo°p2 0 > hlH^S 1 4 0^® 2 8{l3g 

[0036] XYD#^:/Kl52ti, mi^ZTf^-t^o 

\z. -^-xi 0 ±.\zYm:^\^\z^m'^m\zm\'^^ntzY 

ttX^-f Fl6 0<h, YfflX'^'1' K 1 6 0 

YWX^-f F^iftSBl 6 2 i:, YSA7. K±twXW 

:to\^\z^W}^m\z^\'i^ntzxm7.^^ \^ I 4 x 

f47.^-< H 1 6 4^^ffl!i$-tt'g>XttX^-r K^iftiSSl 

6 ech^^tp. 

[0 0 3 7] YttX^-l' K5^S&S?e 1 6 2«. YttT.^ 

m:^i^\zWi^\zm^i'^nrzmo^i:^rz^^^-)\^t^i::^ 1 1 

0 43J:ti^Y$Sy;^-r K 1.6 4^Ig^C0:^^> M 7 2 

t^mM'&.^m^\z^->xY^i7.v'i H 1 6 0 <7)ii:iEi3iii 

t::SJ&$n. Y$fix^-r K 1 6 o>0U^c7)U>-;i/t^(D^ 

P^SB** 1 7 4 43ck(C/>^D^;;^t*:(7)ffi^(^gS*J 1 7 6 <&'g• 
0^ 1^ ffi cfc 0 S $ nX Y tt:^ I«] tZ^lft $ it" ^ tl 

ctie>7f^-;i/:bi; 1 7 043ci:^^rtSB*f 1 7 4ti. 
^-X 1 2 ±.\ZtLm.^nfzM.^(DT2 1 7 8 fl^ 
iB^1Sa>^*V 1 4:fectr/g5p°D«$S3^S2 4, 2 6(D± 
::^{Cigfrt^nTliSo *eKp°pSSi^® 2 2 ti. 3fii5^S 



(8) 2003-1 0 1 294 

[0 0 3 8] XttX^-r H^a^g 1 6 6^5. ^2\Z7V^ 
^^0\Z. XttX^-l- Kg^Kffl^-^ 1 8 0 ^Kiftiii: 
^<7)lBltej5^ YttX^-f K 1 6 0±lCXl4^|5]{rV* 

fTJ::lStt^nfciSI0^ai;fc'52j^-;i/^ai;i 8 2*5cti;x 
H 1 6 4 H 1 8 4 3 #88) €r 

^trSlia^JfeggtCcfcO. X$4X"7< K 1 6 4CDfi^S 

i!iirS!Si$n. xiMx^-f H 1 6 4 7!itu-;ujKa)ggF^ffl' 

«1 8 6:feJ:afya^y^<«a)«Si^88«l 8 8 Sr^tPSg 

F^^g{cJ:o^f^$nTXffi:^[6]{-^.S!j$-ii-^n^o x 

K 1 6 4ti. XttX^-f Kg^K^Bl 6 6{Ccfc 
oTXM:;^f^tC«H6$-e*^>n. YfflX^-f H 1 6 0;J^^Y. 

KS^ift^Hl 6 2t-J:-:?TYtt^|Rlfd^»$-li- 
e.n^c:<hi- cto, XYi^^®i^cottit(7){a:gt-^!ipj 
**Slff^^fC*5t.^TfiXtt>;^-r K 1 6 475^ 
^ij!ll*«$:«I^Kl.Tl'i'5o XttX^< K 1 6 4i:J^»J{C 
^SbSSt^^^IStteti. XfftX^-Y H 1 6 4 <i:— 

[0 0 3 9] fluie3'D<Dg6p"p^«:i-^> h 1 5 0(i. X 

ttj^^-f K 1 6 4±^3Xffl>^^^i]^c¥fT^r-^J^cM^TK 

20 tt^nxv^^^ iin^gBp°p^«:x--/ N 1 5 0 OSI^M 

hi 5 0^1, m3\z7^t^':>\z. mMJX)V2^^, j 
x;w>}^;i/i$^2 0 2, yx;i/2f;;i/y2 0 2^S9E*¥?S:x 
Y0m®{cii:A:^:5-f^x$>^Sii:^ri^lr^fT75:::;^fS]tc^ 
i&^ii, #l^$itx:^U>hBB^Sl 4fz:igja, BIPpI^ 

I^^S 2 0 4, J XJi^n^JVy 2 0 2 ^-^-CO^fiT^lUtett 
^^t?0{-[Elte$i±^7}^;U:5^[Hl^^B2 0 6 ^^tSo 
[0 0 4 0] Ah;i^y#I^SB2 0 4ti, XttJ^^-f HI 

mmi2 1 0*5J:i;#l^a«5^iftSfi2 1 2^#x.Xl^ 

^j^mmmmm 2121^. w^m^^-^ 216^ 
mmmtL. ^(omm^^. mmz^-o 2 1 ^mm-x 

- U 2 2 0:^^ZfmW}^)\^ N 2 2 2 ^-^tfOtee^SH 

-;^^L:2 2 4ti, xmx^-i \^ 1 6 4{zmmm^^^t? 
K^i,zj^m-^m:^^^m:^\^^z^m^mifzm^'f^n^t:th 

^Z. 2 1 0 {3B5e<^::h-/ h 2 2 6 {zm^^-^tiX 

4dD. 2 2 4;^^iEie$-y:^n^c:<h{rcfcf9, 

4(9 #l^gP^j2 1 0 7i>^#^$ii-^>tl^o #^eg$J2 1 Oc^# 

mt. xm:^^^ \^ 1 6 4iz^m:^i^\zmirq>nrzm 

^) 2 2 8 *^tr^rt^B{Ict«9^f^$n'5o IB 
8!l7'-U2 18. «c^l*y-U 2 2 Oti:^-r ^>^y- 

v^z^om&^n. mm^)ih 2 2 2\t^^ ^>{f^)u 
h(Ccfco«^$nxi.>So 

[0 0 4 1] ifiiBy x;i/4^Ji/y2 0 2ii. ^^mi2i 
o^::ME^S^^t>o^c:[HIfeBJffi^-iS:^t^>n. K«yx>/i/ 
2 0 o^Sfla^tgfc«}tLx43 0. yx;u7}x;i/3?'2 0 2 
50 tt^^Bim^it^n^ztiz^o. rRmyxji2 0 ottmm 



(9) 
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16 



^2 0 2>i#^i$*t2 1 otmn^'^^ri^^t\z^y) 
^i^^ii-en. -entCcfcOK«y X;u2 0 o;^?^*#[^$i± . 

^f. itfF^3 0 9 3 3 3 ^^^j:^mzt^m.<DyX)Vii^)v^ 

T-So #I^SB^^ 2 1 0(0y X>/L'7}x;i/5^2 0 2 ^«J#f 

[0 0 4 21 tff|27}^;uy{HlggS2 0 6t^. 2 10 

13^-^^ 2 4 0 ^mmWit: *:;U^lEieffl^-3^ 2 4 

0 <Z)[ElS7&^i^»l^ir 2 4 2, KigSi^'V 2 4 4 II ct 0 y 

x;i-^;i^:5^2 0 2icfes$n. y x;U5i^;U:$^2 o 2i)m 

[0 0 4 3] Mf2®»y X;^2 0 0 ti. /X)Vi^W2S 
Q^^njX)Vi^W2 5 0l-K'&$n:^c®^^2 5 2^ 
:ft-r'5c yX;b*:(t2 5 0 ;^^««JtSB^«« K«® 
2 5 2d^K«gB^3tt^b. yX;U*ft 2 5 0tr43V^T> .20 

X)V^-)\^^*2 0 2tCckD", W:5l^tCffi*f^ftpTtg7^^'^ffl 

7 X;P*:#: 2 5 0 JS, J X)l^-)iy2 0 2 f3<t D IrI'OW 
ic:«^$nTi>'5;0^*. ®»1^2 5 2t^yx;i/*ft:2 5 0 

^{C, K^^2 5 2<7:)5fe$S®lwJ:D<g«$n^K«® 2 
5 4ti. yX;i/2^«:2 5 0:feckO^yX;U3}^;i'i5^2 0 2^w 
*t b T M ' $ ^ n T 1/ ^ ^ o 

[0 0 4 4] b;^c^^*oT, y x;^5^;i-^2 0 2 7j?^*[EiG$ 

^nJc,:}:^, ^|gT'?)®:^yX;U2 0 0 C7)®^M2 5 4 
5 4 0y'^-^4 oc^^*SttMtc^T^x$i:;^fS]co^4M 

[0 0 4 5] ®^yx;u2 0 ot^MaEtCcfcos^SPa°D2 
0 <&®siPt"^^)C7)T^D, jX)Vii^)v^2 0 2p^m'\zm 

^^BS) 2 5 2 j^^^EEiH. IEEE 

ai^c):t;J;^^tiS;-«J{ci»3l;^li-&nTe^gBiPD2 0^ 

[0 0 4 61 *7t> ttig®J^'V2 4 4llti. ^Tfe^^fc^ 

^7t=K2 6 o;o^ffl*f(Hite^getc^^t6n. ®«yx;u2 

0 0(7)**:?OfCiHI9:$nT».i^o SI3tS[2 6 Q\t. 

$nT^7tM2 6 2 ^tg^bTl^^o 
[0 0 4 71 fS.^. **]gS^li(C43l^Tti. 

(c-r'&;/h86i3, :im<D^MJX)V2oo(omm\tmc'x: so 



y x;i/2 0 om^^n(Dmm(Dm^^ffo2 ofcffi^-rs 

[0 0 4 81 ^tz. 3':?cog5p°p^^n.n^y h 1 5 0 ti. ' 

^yx;u*;u^2 o 2<Dmm^mm<Dxmi:^m^z^^nt^ 

Jtx-y;i/4 2(c::fett^>^-<-^^«Jttr-/5"<^SEScf&i: 

[0 0 4 91 XlftT.^'l' K 1 6 4tCti*fc, laSfC^T 
.t-StC, :/U>hE^1Sl 4tC^tt^)nfeS**=7-iJ7 2 

7 0 mi^m ^ffi«t-^»«i-7-^7ti»v'X7^A2 

7 2 7;;>*i§:frtenTi^^o S2p s^-^ 2 7 o m 

^cofi^Jt:ti2fi, yj > hiE^« 1 4<0*f:ft^{cPlfco 

T-A 2 7 2 t^. ««SBfcSS*'7-^:^>^^ 2 7 4 
(ia3#BS) 43<J:t/^.Bj^B (ia^*IBS) ^fil^TV^ 

[0 0 5 01 2 7.4ti. 

m^zm'^r^mmmm<D-m'c$>^mmmmm^'^nT 

i^^o ccD\t. —^m^i^z^^com^t^^^m'f-f)^^ 
m-^nr:ity(0'x:$>D. ^^ytm^(D^yt^m\zjt^\:::^rzm 



mW^-iPti:/^y2 7 



m 1 \Z7v^^^o 



[0 0 5 1] HiflB^-'X 1 0±Klti. 
\Z. Ej^1S=i>^^l 6i:gBia«^JI&SB2 4, 2 6i:<^ 

r^icoteBtr^n^'n. ^^s^Jt^v-c^T^A 2 s o i^mm^ 
ajtLTtstt^nxi/^^o c:ne)?fBait^v7.5^A2 8 
o<^^s^(^|pIi;x$>d, --jj^tix^m^zmm-r^.' 

[0 0 5 21 SRiaiS»>-XxA2 8 0 }g«gBfc^ 

gBD°p:^p^^ 2 8 2;feci:t5Ra0J^B (^^^BS) ^{ix.T 

■7-iJ7:^;<^ 2 7 4i:|^:mtrCCD::^pC^lCckoT«ifiE 
^n-S t i:fe(3Stg»^B<*:$n, -^-cD^^'iL^tti^TJ^^fiit 

gBD°D:^^-^ 2 8 2tcifi}gbTiS:frt'E>n, *:*SSfl^jl(c43 

(cSS:«--r-S>cJ:'5ic«i^K$nT:feD, B8a*p^^2 8 2 

[0 0 5 31 *:S"?gBD°a3^^>'7.xA«. IS 1 1 \Z7r^r 

un^m. 3 0 0 tCcfcoT©jffl$n^<, ;^cfc*b, @ i i 
:»^iy7.Th.<D'D%:^^mzmm<om^^^^^'^K^m 

LT^bfc'fec^^T-fe^o $»]fflISSB 3 0 0 ti3>t!3.-:$' 
3 0 2 ^i#:i-r^^<7)*r$>»9, ^ □ ir ^5^3.11 
h (PU<2:ffiSfeT^) 3 0 4. U - K^T > U U (R 



17 

OM) 3 0 6. vy^'KT^^T.:^'^^} (RAM) 3 0 
8, Xtiit--VZ \^^^n^t^^^-V2 \2t^n7.^ 

< >\z^r>x^m,^nfz.%^<r>^^^. x-h^-- h 3 1 0 

Z3 > tr^-^f' 3 1 6, tfJlB7l^€-fe>1t 1 2 4, X>n- 
^3 2 0^, ffl>irCr)^{±i§§-^=l>tfaL--^;&m^$nT 

[0 0 5 4] {±1:^^- h 3 1 2 "^n^nwM^^ 
3 2 4 ^^LTmitB/t;i.X^-^ 1 0 01?, 
jLX-^'^^^^lgM^nTV^^o 1 6 8. 1 8 0. 2 

1 6. 2 4 oji^n^'nissiJS^siScL. if^immmn: 

lip YWX^-f Y^mMm^^-^ 1 6 8^C0lE]«c^ 

J;0^.fcB$n, ^O^I±i^^tcS::)'ViTt-^ 1 8 0^ 

^— ^ 16 8 JC^l^TlSttenfex^zi — ^3 2 0 ^ft 

S65t::7K-ro RAM3 0 8{::ti. KS/ XJl^ 2 o 0 tzgB 
D°p#^.^^B2 4, 2 6;6>eeTg|5Si2 0 ^Stt^^ii, 

[0 0 5 5] ®^a$p°pi^^f>X^Ac7)f^»;^I^B^"r^o 
U > hlE^^ 1 4>\C7)^«f^^cor^itStC5fe3i:-:3T, 3fi 

<7)y X;u:!i^;U3i^2 0 2o#iHiK$ft^ (il^JlT, ^jxjuyiHite 

ffti^c?:^^-r^) o&gig^, 3fla<D85«y x;L'2 0 ocD 

&®:^iM 2 5 4C><1/(:n, gl5n°n#^$Siig2 4, 2 6(0^9$ 
<D>'><-y4 OCD^gBu^pmi&gP 1 2 2<0&g^M;<?^^l^a-i 

Kay x;u2 0 0fCct^m^ssD°p2 ocDS^op? 

ir. ©«M 2 5 4 (Dm^L-(D%m^^xsm.=f'%^n 2 o c^j^ 

JU2 0 0 i:®^SBD°p2 0 i:(7)fi:S7:i^'&*^$nT. ISiSc^ 
KSy X;U2 0 OtCcfc01SIS<7)@^SBa2 0;&«|fflB#JcS 

[0 0 5 6] 7^^;^y[HIfe$i)^c^ttM^M4^c^:^/K#S2 
5 4 (Dii^}\^^^^W^\Z.n't^mi»L-\t. 2 5 4^ 

g|5D°D:^y ^ 2 8 2fCcfcoT*i#-r^c:<i:^rcJ:0«ltii$ 
a5o°p«S&gB 1 2 2<Dfi:gg?^fi, ItiSr^ct'^tC. 

^^ 2 7 4{Ccfc-:3Ttl«-r^C:<ttlJ:0Ml±S$n^o ^ 
<7:);^ca6, ^tHPStrtS, 3®(7)y X;U7}n;U^2 0 2 :feJ:i;c 
S^PV-^:^/ ^ 2 7 47!?^-^n-^'n. XYD7j^*^yhl5 

e>nTK«ffi2 5 47&^lS»$n, y->?7"-y;5^Ji»$ 



(10) 4fffl2 0 0 3 - 1 0 1 2 9 4 

(D^cae)}::. Sipv-i7;t? y ^ 2 7 4 *DJ:0^g|5D°o;^ ^ 2 
8 2(0X$fti;^^< K 1 6 4 (XYn;}^^>^ h 1 5 2) 

XYDTlf >y h 1 5 20!l.t^{4MSIM. i^D^M?^^ 
M€?<D®#i3j:?/®ap2 5 4 (hm^$Efi,2 0 tO&B 

[0 0 5 7] ^s)\^^^^^U(D^m^^(r>^^^mm'^ 
y X)\^^sj],y2 0 2{z{t. ^mmm, mnmrnmiz- 

^ffiP^icti. 3{l(7)y xVi/5^;i.^2 0 2 3^^©;*:, 

y ^ 2 8 2 ±^^i^$i±en^o CCD^IiCD?^cfi6<7)^— 
^ta, 3fliC0y X;i/'7t^iUy2 0 2CD^lElte$A^CD^f|-± 

[0 0 5 8] t^}l9^\Blm$m(D^^Lmmm».{hm\z\t. s 
• mo)/ X)\^:^)iy2 0 2 tcti^n'€^n®af/x;u2 o o 

2 0 0<D^m^2 5 4;J;5S|5a;^J><^ 2 8 2 tCctoTit^ 
^n^o ClCDiS. ®«PS2 5 4<DiE®#7J^^Jl*$n>5o 

S8SJi»v'X5^A 2 8 0 (Dmmmmt>^^'^m^mi!)mm 
^ti._mmm2 5 4 75^e<7)jKst3te{cs-rJi.^T®spffi2 5 

[0 0 5 9] m^<Drziib<D2'D<Dm^iiLm<p-:^\ts * 

jkiiLm^z^mi^. y X)\^yt^)i'y2 0 2'^^okitm^zitLm 

-K65) tC^Ki^n, ^-)Vy^^.m^-^2A0<r)O^ 

^mtimm-^n^o 7t^;i.i5^(Hifefflt-5^ 2 4 o;!?^o.^{a: 
®frftfS'r'&fSc7)/X;i/7l^;i/y 2 0 2(DiHi!K<4e^iHis 

[0 0 6 0] J X)vt-^)vy 2 0 2t^-':}j(DmmtLm\z\t 
S"r§«fig-es^^S2 5 475^ji^$n;^c7^cj:6«, yx;u 

3}x;i/:$^2 0 2;5n 8 0iglHlte$1±6n, fl&^(^}ifife{4ffi 

3 1 6 {C43ViT5a31$n^o — ^con^iist-^D^t-sli 
^tCcfcD. }SfifeiiiS±tc*5l^T0 1 2 (a) (::^-r<:fc^ 
\Z. / X;U 2 0 0 <7)®1P® 2 5 4 (Oi1^J^<7)«[?&q# e> 

n. i&i5(ommiLm\z^^-y^mm\z^r^ . isi2(b) \z 
TT^t ^o\z®.mm 2 5 4<D^w^<D^m^^ntittn 

en's 2-r)Offetd:i 8 0SR5;^co/!:{4Stcj^j*$n 
T*30. ^^<D^st-,^(0&U^U\ (xl , yl ) . M 
2 (x2 , y2 ) (hrntf, m b 2 .^cT^'l^f^fiMT^^^^jN 
jUr^^'lEieifi^At^^iiST^O. ^COJ^^t^ { (xl +x 
50 2 ) /2, (yl +y2 ) /2) TS»^o Jj^iU^lHltet* 



(11) 
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19 



20 



, AYA T'feO, y XJU3^JUi$^2 0 2 ^4$5£-r^5='- 

9 mx\l. y X;U3^;;i/y2 0 2 coxttx^^ K 1 6 4 

<h»J^::{^ttTR AM3 0 8lC 
{zr^fzi^^z. 8i«PH2 5 4Oti»t;:<J:0#en^<fetc 

[0 0 6 1] ©IP® 2 5 4(Dm'L-(D^\ti^mm't^o ^ 

5 2\i^/ X)Vi^W^2 5 0 tr*H.Tjir0&5tcHl'L^$ 

mm'sz 5 2(Da!5gs5M, ffl{^«s^K«pe2 5 20)* 

0 ^ (3 g S i" ^ ili^l^M t:: *9 . oM'L^m7^^•|S:t^ 
[0 0 6 21 y X;!/5j>;U:$^2 0 2.tCH. S^jO^itlDfe^ 

mm 2 5 4(D^m\t. K^yx;u2 o oc7:)a^ic<:k-:?T .20 

X)V't^)vy2 0 2 {3««^$n'5^(:i^:e^^c:<i:7:?^'S)0/ 
K^y X;u2 0 o;&vx;u7}^;u^2 0 2 tc-Rit^tirm 
^asp°p2 ocDs^a^ci^i^en^stc^iii^n^o 
[0 0 6 3] «^gBD°p2 oc^g«{c>i^ffi$n^®^y X 
;i/2 0 0 7j?vx;i/7j^Ji'5'*2 0 2\zum^nrzU^\t. y 

X;1/71n;U^2 0 2f)^nffulJ 2 8 2^^1i!i$i±^n 

z,(Dn. '^-)vy^umm<Dmwc}L(D^m(D&m,\zm 
'^\^>xVfi^'^nrz.w^m'f-^t^9t\zMn\^ti'its)v^^^ 
muo&mm^^zm^^^x^iE'^n. j X)v-t-jii$^2 o so 

-ifef ^sg^^S!j^-tte>n^o mm^izi:^. jX)Vir^ 

2 0 2 lS[Hltej^teH{CfiS$-fre)nTl^T. WiMm 
2 5 4 (OJEm^tm^nti ^"7 2 8 2 tCcfc DJS^^nSo 
"^LT. 1^ 1 3 J3^-r«t'5t3. K«® 2 5 4(D9Vm(D^ 

m^'b'\zn^^&.mt^. WLmm2 s 4(D^s\j^(07t-)v^]^ 

e^^trJtf-r^iB'L^AXN , AYN <hLT, K^yx;!/ 
2 0 0 ^#^f («?ijx.tf, X)U2 0 0 ^ 

»}ti-^y x;i^7Jt;1'5^2 0 2 ^^^T^5='-^) <h?^is: ^t? 
{^ttTR AM 3 0 8 tciets^n^o ®^yx;u2oofr^ 
yx;u7j^;uy2 0 2\z^K)^i^^m^m\zui^'^n^rz 
®«y X;i- 2 0 0 7^;VX;u7j^;uy 2 o 2 j-ffi}t$n 
TJ^fcti$n^c®»® 2 5 4co<i.L>ti, y XjU7t-s)[.y2 0 
2i^^\Bimmitmiz&:mr^^m\z:^\^^x. ^^ju^'m^n 
m\zm^xmm\z^'f^o mmyX)i2oo(Dm^L-\t. 
3ocoy x;u7}^;i/^2 0 2 iz^n^'ti^t^^ntzmM y 
X)V2 0 oo^-^wz-oi^x. ^n^nm^^ti^. 

[0 0 6 4] ^Shm^^ 1 2 2(7)ftgglM(7)<^lil^|jiB^ 
r^o aSfftl^&Sl 2 2c7>aM^M<7?^t±i{c{3:, 50 



mj^mx\t. M 1 4{c^-ry->^5"-X3 5 otm^^^^ 

Pd's Oc^^^i- U-V5^-X4 8{Cfl^^$nfcj2ID7^5 6 t 

mi:^miK, ^a^wt-^^^As 5 27&^isa, 'y-v^T^ 
.-X3 5 o<7):g^;^f^Jc«-pTii0 7^: 5 e(Di^m\:fv^ 
^mi^^y^xm^-^n^t.th\z. sud^dIR^ihisbs 2 

4i)^. SSiPpJRWlHJgPS 2<0?^^Ktf^>5^<^e»f&<Dtf^>'^ 
TJi^^^nxi^^o ^-^^ 3 5 2 chS^p-^-^ 3 5 4<h' 
cDffl*H4Stl. x-X«^:^f^. -r?S:t^^S^gBD°p2'o 

in 0 IS] ^ it 35 1" ^ :^ t c *5 1. ^ T m Jg ^ < e 

n. •r-e>:i7-a^gEp°p5 0(7)iil0 7X5 6 chgBp°piK^[Hl 

enrii^o ^tz. y->?5"-X3 5 0(7)Sfpv-^ 3 

5 4 tS2pV-/7 3 5 4]^9\^o:)^6^t.\t. 7t^W#tt> 

^ 3 5 4 t. y->?^— X3 5 0(;)S2p-T-i7 3 5 4Ji^ 

g^-^_/7 3 5 4(Dm^^mm\z^<^'^n.. ^<DiiLmf)^mm 

t^^^n. y->^7"-y 3 5 o^iefei^n, s^pv- 
^ 3 5 4mie<h$n^o 

[0 0 6 5] 2::)c7)gEp°p#^^i^S2 4. 2 6 c^^1SfC(^ 
^^5^4 0 (7)€-^lI'^(/^Ty->^-T— y 3 5 Q-^^^y 
h$n^o ^^A3 5 2 ^X^D^^r^y h 1 1 2 1 1 



2€:lHlie^-frT>5^-i? 

1 2 4 o)m\hm^f)^o 



■T— X3 5 0 ^izlO. 7tS-ir>i^- 

F Fm^'f)^ibONmmz^it-r^&mxw±^it. 

®3 5 4^aa#^*&a5l 2 2{Z&M'^it^<DX$>^o ti 
1 1 5t^>:r-v?7"-X3 5 0 3ttii:Tt><i:<> 

•^-^ z b 4(Dmm^mif^\^^(ox$>n\'^. ^'\±u<x 
fecfci^o y-i^x-y 3 5 0 (T^stp-^-^:? 3 5 4 

7t3 5 2<!:^^, e>^/m^e5Si 5 0 (DSBSiiR^lH]«f? 

5 2 (hiHOTX 5 6 ^(^IE^c^ffl*ffeSch|Wli;ta*t{4Stc 

5 4ti^^gi!D°o2 0^^*&T^a5p°piR^llD^5 2 <hl«Ht 
1 2 2 lcSS$ii-«E>n, 7.XD>!r^yhll 

X3 5 0 ^7^-^*4 0 75^^-t^> hf^ch^, X{t: 

a^gfa 5 0 7i?^iiti:7^ -d^4 0 (c-t-y h^nxv^n 

^l>7S:< (h'bJ^Xn^^r^y h 1 1 2t^ib9V^n^o 
[0 0 6 6] y->^7^-X3 5 OCD-t^y h?t. S^^- 
^;t?y ^ 2 7 4 7!;^1Sm<7):7.r-37*4 0 c7)^gPp°p^^a$ 1 
2 2-\)ilg;^^g!}$'ti-^>nT, Sip-T-^ 3 5 4 ^mfeT 

mm^(omm'^-^ti:^'7 2i 4(D^mf-^\'^^ 

'^(Dmm^^is\zr:>\^^xv^f&^ri. m^mm<D^'\j^x&^ 

mm^L^f^^. ±^(Dy ^ 4 o\zr:>\^^X'tn^tim'^ 

'^nfzmm±<D^m(D{^.^\iLm^-^'t^\tm\zmm'^ 

-t^-ti ^^y 2 7 4t)mW]t^^o\ZW'lg^'^nx\^^^. ^ 
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la 1 6 (c)t3 tret's tc. mu(r>^^^wtim=^^s^2 

[0 0 8 1] £:&Mffl!i<^K®yX;i/2 0 0 ■'Z'Z>\,^X\t.^ 
tf. AYAl. AYNl, A YFKCjbDAT, EfiftOyX;!/^^: 

;uy2 0 2<Z)lplteffl«l«:gBattS&ffia(C'&:b-tt?>:^i^o 

AYA2, LYV2\Z^^<^m'T-^(DmJ£^^^U^m 
H2 5 4 (^4'>i:>ci:«»g{4ai:^Xtt:&ffi){r.teliT'&^:)ii 

^^cfi6tc^-r§ Y^^-f&KDficB-rntc^-^i^Tffen 

mi ^ M\z^^^o\z. ^mm2 ^ A<D^v*L-tim:U(o 
^^&\1Lmt:f)^'bt:>'^n. 2 5 A tm j-u^u2 0 1 

[0 0 8 21 BSai<7)cJ: -5 fC. KSPB 2 5 4 tmUCD^^ 

^mt,(Dy.mi5^(D{iLm'^t:>^o:>t:L^\zj X)iir^)vy2 
0 2f)m^^^t^'pu<x'hi^ts-:^)p\^m^'^^ibn^ 

t:)$n^c<h#, 2 5 47!)^PD 1 1 7;6^e^n-r, 

®«S2 5 4co4'^L>ch^'^cO#fc;1:^^4gchc7)??15ffiiit9:^f^ 

tc;fett'Sfis-rn7&tm^gBa2 Q(DmK>W}HiLm<Dmm 
\z^y)mmv%^^o\z'^nx^^^. u:^. mum 
mo:>^'^\z^^x\t. jX)V'^-)v^2o 2^\B\i^f^m.i}^ 

4 a;) 4» <h * ^ CD ch SB o°D3i 0 ft^ {1 *5 { t ^ & 
® -0* n / J N $ < >5 0 «^ $ ii- -g) ct I ^ :i a: ^ 

[0 0 8 3] Ol^a:i$n;^c[S^M 2 5 4 cOd^Lv 

(Cti, ffl!ig^M^llci:'&®:^H2 5 4(7)<iiL^g^.Mt>^S 
n-STl^t, J|^A±OJ:^{rK^® 2 5 4<7)4>.C^i:*^CO^*& 

{t.m.t^^t^^^:zt\z^^.' 'tcDU'b^M^mm'^n 

[0 0 8 4] ZCD^^'^lZSmcoy ^ -^4 OiZJlO^f^ 

:^n^m^mii2 o t3m(omm/X)\^2 o o<Dmmm 

2 5 4 t<Ditm^^'^t:>-^rifz^mx3m<D^m^ XJU2 
0 0 :^^^n^^nn-^)iy^\s^mm 2 o aiz^d [^fi#{c-^ 

IwTl^^libn. S^gSp°n2 O^^EEtlct ^ 

mx$>^mm^m(DmB^jiZj^m^'Sf^^a2 ooiiiDf?± 

figoiBinHctO xtt:^f^i::^^^Tt)Yffl:firf^(z43i.^T 

h^t)^nx^D. 3m<DmMy xj\^2 0 0 7f)^m^^& 
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to 0 8 5] ts.^. nt]}i^(D^-v ^j-Vy^-ymomme 6 

iHOfPih&ScoraaffCctO, Kar®2 5 4ii:gBS#^*&gB* 

1 2 2 (h<O®^g5p°piM0:^fSl<D{4S^^^it;J?tfT:bn-5® 

[0 0 8 6] ftaa!c^<t^)JClXt#L/cfiMg?M43cttX{i^L> 

yxju>j^;u^2 0 2, X)\^2 0 o^^zfy ^ 

-^4 o.co^mmmhLxRAus o'8izt^m.^n. ® 
i^? ^yx;u2oo<i:, ^my X)i2 0 o\zm'f-msh2 0^ 
e^mt^y-^-^4 0 t:(Dm^t>it\zft-cx. 5i^;i/^'iHi 

efS«l<?5fiS^^, .ffi:«S2 5 4(D(l.L^^cfct/*(SO« 

(D^mmmcomiE, Wi^mm(Dmm. sssiMOi^ih&s 
ois3S5;om:bnT, msL(D^my X)V2 0 oo®«^®2 
5 4i:e^a5a2 oi:(7){4S75t-&*D$n^o ®spyx;u 

2 0 0 (1. mmhLX':f^) >hmmmi 4-\(Dmmm\z 

20 ^m.m^zm^^^axmm'r^m^co^'oiz. mmmt 
itt^u^mj^xmi^u^u 2 0 ^gt:tix^Ai<hfe^o. |pi 

-0:7^-^4 0 \zt^Lxm^^Si2 0 ^^t^St-SKS 

y x;u2 0 0 75^^|p|i;Tfe^<htiise;^i.^o' ^eo^rz^. m 

'T^^u2 0 ^m^^-r^y ><—y4 0 t. y^—y40f)^ 
eii^a$n°p2 0 ^^tt^^^^^y x;u2 0 o^cT^sa-^^D 
i±;o^'9t^nti\ 'tn'eti\z~D\.^x^^i^^^ntzy ^ - 
^ 4 0 (Dm^\tLm<D^^w.m.. k^s 2 5 4 <d<i.5, ® 

tfy X;i/2 0 Q^^nT^ J X)Vt--)Vy 2 O 2c7)lH]effll 
^Ofig^M}<?;R AM 3 0 8 70^^^<?^m$tU XlftX^ 
J<? K 1 6 4(D^fi)jSgg6cD^fIE. ^«y X>iU2 0 OcoiHig 
{Icl:^®«® 2 5 4C0iS[Hl. x-hf>^®^g|5p°p5 00 
i^Off jI:fe®cDllEn^>^^*tT:*:)n. mWi(Dmmy X)U2 0 
0;&^1g3ScDffi^gBtS?,2 0 ^|5lB#IC^^LTia^r-g>i^ 

[0 0 8 7] S^«BA?.2 oco®«M. 3fflco®«yx;i/ 
2 0 0 ;!?^'±#$it'£>n. m^m&2 O^^y ^ -^4 0^)^ 

^ntf. y x;i/4^;u^2 0 2 751^0^^1^ enxn^gSia 

2 0;0^[Hj«fe$-tl'6n'&i:<i:tjfl, y 2 8 2 ±^ 

[0 0 8 81 y x;i/>j^ju:$^'2 o 2\tt. ^(Ditm^m^m 

-a$1i-bn/til;^fig'rSTa$p°n2 0:^^^^atiy^ 2 8 2 

jccfcojife^n^, ii^gBp°n2 0 ^ji^r'S>/ce^<^y X 
)\^-t-j\^y2 0 2<D^W]'r'-:$^f>ts 3<@coy x;u5}^;uy 2 

mm(DiiLmmmzm':^^^xmiE ^ nx y X)in-^)\^y 2 0 

5^7 2;&«^»j$-li-6tl, ^)i^y\Bim^mtWim^^^^if)^-Wc 
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[0 0 8 91 -^LT. mmz^K^n^nfz.^^-^im 

, AYE *5<:}:r/(El^{4M^^ (l|^gBD°p2 OODK^y 

[0 0 9 0] ja«^. «Bail^:xn«:/ h 1 5 0 yj 
> hE^IS 1 4±-^^Sj$ii^>n. 3f@CDm^gCp°p2 0 

I^S^n^^o 3:::?c^g5n°p|^^:i::^^;/ h 1 5 Otrcfc-^m^- 
BBp^p 2 0 (Dg««fiSiHc?T:bn. 2 0 m fB-r 

■^K^^n^o 3{icDii^a5p°p2 oti, jm:*. 

^B#CD^WiX-:5;'t^, 3 -P(7)g5p°p^^3.- ;y h 1 5 0 CO 
#y XJl/3^;i/5^2 0 2<?D3^;i/:5^[Hiett^<7)ieth±COiE^ 

-i$':^^*>}^;i/y[Hie«l^CO&eSIMAXA , AYA . 
' gBp°p2 OCOff^L^fiM^MAXE , AYE, ffig«{4SO 
ffiS^MAXP , AYP cfecfcD^IUKfiSS^^A 0O<giE 

lE^n. ^n^^mmmtmrn'^n^. a^SBp°p2 ot^^- 

(E]e$'ti:e>nTS^gBp°p2 0(DlHlKffifiS?^A <9 7&^i^iE 

■^n. m^g5p°p 2 0/^^^•IE^c^«^«^5:s^^IE^<7)^^T 
[0 0 9 1] sfioK^y x;i/2 0 07&^®^a5a2 0 ^ 

0O§lX0O/^:J^tC$Bp°D#^;^^^S 2 4$>^l/^(S 2 6^^ 

M^i+bn-s. cicois. y x;U5^;u^^2 0 2 t^iHiteMffi 

;U2 0 0 ;!^^ffiSc<^ii^SSia2 0 ^fSIPfJcffiBm^j^^^^S: 

mmmm 300 o/^jut.^-^ 100 f- 

S^UTi/^^o ^:^c, 3HCDy X;U3}>jU5^2 0 2 ^<lgi| 
fClHie;^i±^ 3fi<^:^^>H^y(lIte^e2 0 6 3J>^ 3 fiOK^P 

y x;^2 0 0 (7)®irffi2 5 4 (D^ si\r^(oxmyj\^izw-n 
msi^^ms^m&i^. iitejftsa>e3.-^3 1 6 
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Sipv-^:?:^^^ 2 7 4JCci:^y->^7^-y3 5 0 
I 2 2(Om^^&2 0 <DmK>':^[^\zmntiiyjl^\Zi5ir-f:b 

^ffat}^'y2 8 2(rcfc^®:a®2 5 4cDtl«ti:i:0#6 

n^«x'-:$'fcs-rfi^T, K»S2 5 4xo®^L^^®^#•r 
^a55^75^®sg^es®^#^s^1g^LT(.^^o ^ib^Z. 

10 a®gS3 0 0<7). «S&{4eiX#3g®43ci:?/®lPSi5fiS 

5j#$ib«'J: K>mm^ntz&mzm^\,^xn)V7.=^-^ 

1 0 0 43J:O^lE]^ffi^-:5^ 2 4 0 ^Um\^. ' ^WL(D^m 
JX)12 0 0 2 5 4<h1g^CD:7^-:^4 0 tC 

cJ: 0#t/^$n'&1S?&coa^gBp°p2 Q>^(DXmi^^^ZS 

Ym^:f3\^\z^n'^nw-nti-)5\^<ni(^n&m^mB\^.'^ 

Wi<Dmmm 254 ^ii-^-ifg,?p 2 0 chc^^'fis^^-^^bit^^c^K 
mx^my X)i2 0 0 {cis^oe^e6R°D2 0 ^-^jc® 

«i^}t$-d:^gB:$^)$^^a5p°pSlJMa3gS^«^bTL>^o 

10 0 9 3^ ±mmmmm\zi^\^>x{t. 3ffloK^yx 

a? ;U2 0 0 C0S-®«a$7i?^^«Jfg5lC*f bT<l^L^^1i:6n. 

®ary XJU2 0 ooisr^if^sii^. ®^yx;i'2 0 0^© 

e^ii-, fRSPH2 5 4 $:iSElsI$'&^;:ii:t3<i: OSlSi^ 
n, •^n{::<i:OS^g6p°p2 0i:K«yX;U2 0 0<hcDgP 

Siil 0 iSft 7^j::^r^ (7)teS^ T^^T^^n ^ ct -5^ 

r):f3\^\zmMU-:i3\^\z^W}^'tt^:zt\z^r)mmy X)U 
(DWi\^m^mBi^. itmmm^mi£LxiiLm^^t:>i± 

30 hm\:^m^^'tmmMm\z\t,n-o:>n^^^\^x^^>^ 

[0 0 9 4] ^nmmm(om^w^s^^mi^7.'rL.\z^^^ 
x\-x. y.Y a-^.-j h \ b 2^m^t^^W}mitz^yin 

T.^-f H 1 6 4t'MSS. *IISSJ^Sit'43V^Tll3MOgB 

^um.^o.->y h4 0 of)^y.m-:^\^\zmi:t^ij[^\z^h^x 
^-jt^nxi^^o :in^ 3m(7)gCp°pS^aL- V h 4 0 0 

(Do-^. *^CDgfp°p^lr:i:r';/ 1-4 0 0'«XMlX^< K 
1 6 4ICteE€:H^bT^l#$n, SfiMffl!l(^S8S3g« 

:xn^y h4 0 oti. xffl:^rfii{c¥fT?S::&[S]t'^iipjftgic 

[0 0 9 51 3ffiC0a55i|j^^3.il:y 1-4 0 Oli, 2jac^ 
gUa^^lprL- K 4 0 O^^XttX^-f H 1 6 4 43J:0:* 
*CDgBn°p^a:i-^;/ h 4 0 0 tl^ LTXfib:^f^ 

•t^t>nTy x;u3jx;i.i$^2 0 2(r>mm^mtimm'^n^z. 

h^W^^X. ftafBSBa°D^«:3L-^y h 1 5 0 i:|Hl«lc<S[^Jc 
^tiTl/^^o ePp"pi^«a.- »y h4 0 Ofrin- h*i*4 

0 4^ffiA, ^03-n^y K*:^$:4 0 4 (iKSpy X;i/4 3 

0, y x;i/7}^;U:$^2 0 2. 2^;i/^/#i^iig2 0 4, ^Tn;!. 

50 =L-y V 4 0 0\t.. :xz:-/ K*flE4 0 4{l43l.^TXttX 
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^-r K 1 6 4(ra^^n. mmo:>m&mm::i~:^yhAO 
-f Hyo.>^4 0 6(;i:fe«.iT, XfflX^-f K 1 6 4 (CX 

'm5^\zwfr\zwLn^nfcnp^mm:i^i3^ hi— ;u4 
^4 0 6:^^ifij^ Ki/-;i/4 0 sf)mp^mm4 1 0^ 

:^^RUTl^^o ^tc. ®SyX;i/4 3 0(C:fel.^T^i. K 
©^4 3 2^VX;U*<*:4 3 4{3|Hl.il>{C^}t$n. T^jU 
:^[ElS^^±(cKSia4 3 6co4i^i:>7&M4S-r^;ich7i^^*^ 

[0 0 9 6] 4^^<D^p°p^^iin^;/ h4 0 0(Dn,-^y h 
:*:^*4 0 4 {Ct^. 12 1 9 Jr^T J: "5 iC. 2m(Di-yh4 

1 4^^x$A-:^\^{z^m^^m'r^^m^m7^^^$&':&[^\zif^ 
W}^m\zmi'^n^hth\Zs -en^nsio^taufc^^}^ 

^C4 1 6ti^n-?n. &^mm(D^^omm::L-y h4 
0 0 0:1:1: h*{*:4 0 4\zm^fi>rirzmmmmmmm 

-^4 1 8t^. *^]®?^^(::43l.iT(^> ^-:r^^-^\z 

0 4{zmmvTm»^n. ^-)ii2C4 1 et^wppisegi 
mmm'E-^4 1 8*^site»nfc:x--; h2^*^4 0 4{r 

-i$^4 1 siz^-oxm^^-^^nnit. m^mmmmm 
4 1 8'^m^'f^rirz^s'amm::L-y h4o oib^m 
\^mm4 1 o\z^\H-^nxxm'jj^\.z^W]-^'^^n. ^ 
ogBo^ss^L- h4 0 o<7)y x;U5j^;i/y 2 0 2 7&^xtt 
:^r^(rs^»!i$ii-^nT. 4'^o«Biassp:i-*y h 4 0 0 
(^y x;b7}Nju^2 0 2 tcDf4PpW^;6^*53^ii5$n> Kay 
X)v 4 3 0 (7)*ar«isg@i, -r/'cf^b'^ y X)v^)vy 2020) 
n--ji^y{^mmmm(Dmmx$>'DX. mmy X)U4 3 oo:> 
K«®4 3 e o^st.mommtmm^n^o :^mmmm 

{liSV^Tti, 7t^-jU^L;4 1 6, i-yh4 14, 
mmmm'E-^ 4 1 8^;5^7i^;i/i5^^i[j^M4 2 0 ^;^^ 

^-^4 1 SOiaej^fiti. X>:3-^4 2 2(rJ:0«l 

[0 0 9 7] ^mmmmiz:^^^x^. mmmmmz:iQ 
^i-^tmm\z. mTa5a2 o<D7'u>hfiB^ffii 4^0) 

^4 3 2 XJl/***: 4 3 4 (ZlWI^L^H^lt $nTl^'5;^c 

KaS4 3 6 (Z)^t»i^cD7}^;^^IHI^M^{c*fTs■rn 
[0 0 9 8] :^sj\.ymmimm(Dum^^<D^m\t. ftfriE 
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0 of)^u^ati ^^^^m^^^n. ^my X)i4 3 00) 
mmm4 3 6^2z><o®^&miz:^\^^xwLmr^ct\z 

4 0 0«, XfflX^-r K 1 6 4{::^*bT, Xtt^rf^tris' 
tl. 3 0CDg8a^^n.- u/ h 4 0 0CD7f^;U:$^[Hl^fa^O 

i^? TSx>r3-^^4 2 2(D«^l±lMfc<tDf#^ns, ^fc. 
K«®4 3 6<D}i«l^, y 2 0 2 . 

^mmitmt. m^m&mt)^^ i s osRSfc-::>/tfHi^& 
mt<D2-D<D\B}m&:m\z:^^^xfftDn^. ®ayx;i/4 

3 0(D®:a®4 3 ecOff^L^&B^Mti, y X;i/3^Jl.^^2 
0 2)&^®«y X;i'4 3 0 ©testes {CfifiT 

st>c^TS^«®4 3 e^^fi^^n. ^o}i^7='-^j-s 

mzM'r^m:^^^mmmL i.xw^^n;b<Dx$>^o 
[0 0 9 9] -euT. lg©:<7)K^yx;i^2 0 p5&t|^^jc: 

20 m^'^sh2 o^y^-i^^fj^ibmom^m^izu. mmr 

\z^\^f^^&m^^^n^n^tD^n. m^(D^mm4 3 

^(DU^nmm::L-y h 4 0 0 t:!':? V^TJlX Y P h 1 

3 2(D^m<Dmm\z^K). ®^y x;^2 o o<DK^ffi2 

5 4 o 4^ X Bi:*f6] I i T t) Y tt:;&fpi cfe T t> . 

«»&fifi<h-St$-ti:6n'2>o XYDTi^^y h 1 5 2(DXtt 

x^'i'Ki6 4. YmT.'^-r 1 e oo^mb'T—^it. 
4^*cDgi5p^^«3.-^;/ h 4 0 0 (DT^^juymmmomsY 

30 ±,<01Em.(0&W\Z->\^^X. #t$&{SB<hXffl, YW)imz 

^iHiteiis, ^a® 2 5 44oj:a^«*&eBc7:>^xfft, Y 
W:&(S]<7:)teB^^tcSo*(.^T<giE$nTx^x^'i' k i 

6 4, YW;^^-r H 1 6 0 3&tjgpi!i^ite)n. 'KaS2 5 
4<h®T-a$p°p2 0 <hc7)feB;^^X$ft;^f6]{-43l^T^i, Yfft 

;i/5^2 0 2 tilHieJl{4®(ZffiB^i±e>nSo 
to 1 0 0] £*OgSS^aa.z:'y h4 0 OOKSpyX 

ffl^4o.tt/KafM4 3 ^ (D^xm-^j^o^mmw^mzmx 

X. ^^(Dm^a^m::L-yh 4 0 0(D\^m'^4 3^(D^ 

*L^t^^^^m.t^'^to'^^tzii^(ox^-^{^\z:^n^^m 

t(OX fS:5 [5] t:: *3 w -steSjO^*^ -5 <i: y X;U2j^>iU:5^' 2 
0 2;&^7is;uy^K,^B4 2 0J'<J;oT»»$1ten. ^ 
*OgKo^^a:i- h 4 0 0<DyXJU3}x;U^2 0 2 
^(h<7)Sgg87&t|ign$n, ®»®4 3 6<0 + .ilN<hllPSco#^ 
*&fiBi:;&^X^::5ffi]{c:feUiT-&:b$n'5). e:<7)ISincofc 
isbcoj X)V'^-)Vy2 0 2(7)ig^ibg4oJ;i;i^lS:;^|S]«, y 

5^? X)vt^)Vir2 0 2ifim^i^m^m,\z&m\^. xm':f5\^\z^ 
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[0 10 1] £:&CDSSa^^a- h4 0 0(c:*r)V^T 
li, 3 6 i:«*&fiH<hOYW:&[fi](DffiB^t)i^ 

+^<DSKa'Slp:i— h 4 0 0 co®»y X;i/4 a o (OK 

^®4 3 6CO*>L^.h||^,cD«^fiBi:<7)Yffl:^f^(DfeB 

mm A 3 6<7:)■^•/L^^:#^$S{4Bt;0^YM^rr63^r43liT-^: 

0 jhfi: B CO ii^gfi ;Otric ^ n;^ 3 fi CD ® ^ y 4 
3 o:«i^Ti^^i±e>n, [^p#{c-^icm^sps^®«r 

[0 10 2] m^a5D°D(7)^^tt. ®syx;i^4 3 o;^^*± 
#$-&e>n^ t ifeic. ^E;&cDy x;i/5i^;i/y 2 0 2;^^*x 

2 0 24Xte;?[6]tC^li^-&TWPBl!S^^ia6i5b, ®s 
cOSI^gnlCct'pT®Si^E4 3 6 tzY$ft;&f^<?D{4g"rn^* 
[0 10 3] ±l2#SISg?^lifC:feliT, «S5iS«*&a 1 2 

2 cDa5D°p3i D :^f^ fciE^ *5 ^ {4® t)^:7 ^ 

-^4 OtC*5tt-5)ffl[^a5D°p2 0C7)3t0f?±{4BH, 
i^x-7'3 5 0 ^ffll^T:Blti3$nTVi;^c*^ y->^5=~ 
yS:fflVi'5^1<i:^^^pJ^^:T«;S:^.^o 0 2 0 

SepV-i7 4 4 0 ^m^. ^(Dm^^-^ 4 4 0 SrS^ 
2 7 4tCct-3TJi«-r^e:^tCcJ:D. HIS 
<D«jieffiBC0ffiB^g^5l#'r^<±:'5»(cUTt>ctV^o S 
— 1^ 4 4 0 ti. ::^/N*— 115 CDMP 117 coifi^tc 
^ti'e»nT(/^'2)o SipV-::? 4 4 0^ia>^^CD?^^iK3^^^gffl 
^Jffit?*i9. «?iJA«, 0 2 OH^-Tcfc'^tr+^fl^Tfc.i: 
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32 . . 

OlS^tT'bckl'^o l/^-fntCbT'feSipV— ^ 4 4 0 ti. 

:^A*-i 1 bcDmW'^—^ AAQti^WL»^ntz^^\zn 

cfc ^ ffiR Egrj pJfiB ;i $ n f> 

[0 10 4] mm-^-i^AA o<Dmmm\z\ts mm^- 

^*^^2 7 4tt^»K3£$nfci^a5^-i$'twSEoTi» 
7 Af)^. ^(O^^^'L-i)^. S^-7-i7 4.4 Oco^^Dc^)^ 
2p v^-i7 4 4 OcDj»|fetc:<i:0#e>ti^«^-:$^;&^®^fi!i 

a^n, m^-^-^ aao (D^<D^'»b(Dm^^L-\z^^ 

4 OCDIEmcDfiBt-*f-r^l^MT$»*^o S2p"T-^4 4 

o^^HP 1 1 7<7)jfi^(cs:tte>n. SBa#^s&si5 1 2 2 CO 

i5«^fciS:ttenTv^^fcJ6> S2pv-^ 4 4 0(7)<3:BII . 

- bf > 5^e^?f5 :^ y\*-7&^fti^ ^ n?5: CD T'^ na, 

[0 10 5] ^*&e:BcDttg^^ti. ^-lf>^^e^3? 
p°p5 0{Cffij#^nAcS^gSD°p2 0T$>-:3T. ^^J^ftW^ 
i^8!i^it6n;^ctt^gSp°p 2 0 ^}l«-r^C:<htCci: 0«^ffi 
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